The contribution of enterprise systems to core capabilities: the case of asset lifecycle management in the utilities sector by Woodworth, Simon
Title The contribution of enterprise systems to core capabilities: the case of
asset lifecycle management in the utilities sector
Author(s) Woodworth, Simon James Fitzgerald
Publication date 2013
Original citation Woodworth, S. J. F. 2013. The contribution of enterprise systems to core
capabilities: the case of asset lifecycle management in the utilities sector.
PhD Thesis, University College Cork.
Type of publication Doctoral thesis
Rights © 2013, Simon J. F. Woodworth
http://creativecommons.org/licenses/by-nc-nd/3.0/
Embargo information Restricted to everyone for one year
Item downloaded
from
http://hdl.handle.net/10468/1300
Downloaded on 2017-02-12T08:27:59Z
The Contribution of Enterprise
Systems to Core Capabilities
The Case of Asset Lifecycle
Management in the Utilities Sector
Simon James Fitzgerald Woodworth
BSC MSC
85007099

NATIONAL UNIVERSITY OF IRELAND, CORK
FACULTY OF COMMERCE
DEPARTMENT OF BUSINESS INFORMATION SYSTEMS
Thesis submitted for the degree of
Doctor of Philosophy in Business Information Systems
28 August 2013
Supervisors: Prof Frederic Adam
Dr Tom Butler
Head of Department/School: Prof Ciaran Murphy

Contents
Contents
List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii
List of Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v
Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi
Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii
1 Introduction 1
1.1 Introduction to the Study . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Rationale for the Study . . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 Research Objective and Methodology . . . . . . . . . . . . . . . 5
1.4 A Plan of the Study . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2 Enterprise Systems 15
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
2.2 ES Defined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.3 Characteristics of ES . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.3.2 Suite of modular applications . . . . . . . . . . . . . . . . 26
2.3.3 Integration of processes, data and functions . . . . . . . 27
2.3.4 Central Planning and Control . . . . . . . . . . . . . . . . 29
2.3.5 Standardisation and embodiment of best practises . . . . 31
2.3.6 Configuration and customisation . . . . . . . . . . . . . . 31
2.3.7 Implementation Cost and Contribution to Performance . 33
2.4 Experiences with ES . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.4.1 Implications of ES implementation . . . . . . . . . . . . . 34
2.4.2 Some Implementation Experiences . . . . . . . . . . . . . 35
2.4.3 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
2.5 ES and Public Utilities . . . . . . . . . . . . . . . . . . . . . . . . 38
2.6 The Challenge of Using ES to Meet or Exceed Stakeholder Ex-
pectations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3 The Resource Based View and Dynamic Capabilities 43
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.2 The Emergence of the RBV . . . . . . . . . . . . . . . . . . . . . . 44
3.3 Core Capabilities and Core Competencies . . . . . . . . . . . . . 48
3.4 A Framework for Resource-Based Analysis . . . . . . . . . . . . 50
3.5 Shortcomings of the RBV . . . . . . . . . . . . . . . . . . . . . . . 55
3.6 DCT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
3.6.1 Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
3.6.2 Positions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
3.6.3 Paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
3.6.4 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.7 Conclusion: Towards Understanding the Role of ES in Core Dy-
namic Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . 70
3.7.1 Configuration, Customisation and Capabilities . . . . . . 70
i Simon James Fitzgerald Woodworth
3.7.2 ES Implementation Issues . . . . . . . . . . . . . . . . . . 71
3.7.3 Core Capabilities . . . . . . . . . . . . . . . . . . . . . . . 72
3.7.4 ES and Core Dynamic Capabilities . . . . . . . . . . . . . 73
4 Research Methodology 75
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
4.2 Research Objective and Research Questions . . . . . . . . . . . . 76
4.2.1 The Research Objective . . . . . . . . . . . . . . . . . . . 76
4.2.2 The Research Questions . . . . . . . . . . . . . . . . . . . 78
4.3 Research Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
4.3.1 Information Systems Research Paradigms . . . . . . . . . 79
4.3.2 Application of DCT . . . . . . . . . . . . . . . . . . . . . . 83
4.3.3 Research Approach . . . . . . . . . . . . . . . . . . . . . . 85
4.4 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
4.4.1 Unit of Analysis . . . . . . . . . . . . . . . . . . . . . . . . 89
4.4.2 Sampling Strategy . . . . . . . . . . . . . . . . . . . . . . 90
4.5 The Case of EnerDist . . . . . . . . . . . . . . . . . . . . . . . . . 92
4.6 Application of DCT to Asset Lifecycle Management . . . . . . . 97
4.6.1 The competitive environment . . . . . . . . . . . . . . . . 97
4.6.2 The regulatory environment and rent generation in the
public utilities sector . . . . . . . . . . . . . . . . . . . . . 98
4.6.3 ESAMC: An Applied DC Framework . . . . . . . . . . . 99
4.7 Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
4.7.1 Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
4.7.2 Observations . . . . . . . . . . . . . . . . . . . . . . . . . 107
4.7.3 Document Analysis . . . . . . . . . . . . . . . . . . . . . . 107
4.8 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
4.8.1 Open Coding . . . . . . . . . . . . . . . . . . . . . . . . . 108
4.8.2 Axial Coding . . . . . . . . . . . . . . . . . . . . . . . . . 110
4.8.3 Selective Coding . . . . . . . . . . . . . . . . . . . . . . . 111
4.9 Research Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
4.10 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
5 Research Question 1: Understanding Asset Management Activities 119
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
5.2 A history of EnerDist . . . . . . . . . . . . . . . . . . . . . . . . . 120
5.2.1 Generation . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
5.2.2 Transmission and Distribution Networks . . . . . . . . . 121
5.2.3 Market Opening . . . . . . . . . . . . . . . . . . . . . . . 121
5.2.4 The EnerDist SAP Implementation Project . . . . . . . . 122
5.3 Regulatory mechanism and competitive
pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
5.3.1 The regulatory environment and how it imposes com-
petitive pressures on the DSO . . . . . . . . . . . . . . . . 126
5.4 The Asset Base of EnerDist . . . . . . . . . . . . . . . . . . . . . . 128
5.4.1 The Asset Base and Competitive Pressure . . . . . . . . . 130
5.4.2 The EnerDist Asset Lifecycle . . . . . . . . . . . . . . . . 132
The Contribution of Enterprise Systems to Core
Capabilities
ii
Contents
5.4.3 Summary: Management of the Regulated Asset Base . . 134
5.5 The Asset Base and Value Generation . . . . . . . . . . . . . . . 136
5.5.1 Rent generation in regulated environment . . . . . . . . 136
5.5.2 Implications for the Asset Lifecycle . . . . . . . . . . . . 139
5.6 Summary of Asset Management Activities . . . . . . . . . . . . 141
6 Research Question 2: The Dynamic Capabilities of Asset Lifecycle
Management 145
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
6.2 Identifying New Assets . . . . . . . . . . . . . . . . . . . . . . . . 147
6.2.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
6.2.2 Solution Identification Process . . . . . . . . . . . . . . . 148
6.2.3 Integration Processes . . . . . . . . . . . . . . . . . . . . . 149
6.2.4 Learning Processes . . . . . . . . . . . . . . . . . . . . . . 150
6.2.5 Reconfiguration and Transformation Processes . . . . . . 151
6.2.6 Complementary Assets . . . . . . . . . . . . . . . . . . . 151
6.2.7 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
6.2.8 Inimitability and Non-substitutability . . . . . . . . . . . 153
6.2.9 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
6.3 Coordinating Asset Programmes . . . . . . . . . . . . . . . . . . 154
6.3.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
6.3.2 Programme Negotiation Process . . . . . . . . . . . . . . 155
6.3.3 Programme Execution Process . . . . . . . . . . . . . . . 156
6.3.4 Programme Monitoring Process . . . . . . . . . . . . . . 158
6.3.5 Integration Processes . . . . . . . . . . . . . . . . . . . . . 158
6.3.6 Learning Processes . . . . . . . . . . . . . . . . . . . . . . 160
6.3.7 Reconfiguration and Transformation Processes . . . . . . 162
6.3.8 Complementary Assets . . . . . . . . . . . . . . . . . . . 163
6.3.9 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
6.3.10 Inimitability and Non-substitutability . . . . . . . . . . . 164
6.3.11 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
6.4 Building New Assets . . . . . . . . . . . . . . . . . . . . . . . . . 166
6.4.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
6.4.2 Stock Ordering Process . . . . . . . . . . . . . . . . . . . 166
6.4.3 Site Work Process . . . . . . . . . . . . . . . . . . . . . . . 167
6.4.4 Integration Processes . . . . . . . . . . . . . . . . . . . . . 168
6.4.5 Learning Processes . . . . . . . . . . . . . . . . . . . . . . 168
6.4.6 Reconfiguration and Transformation Processes . . . . . . 168
6.4.7 Complementary Assets . . . . . . . . . . . . . . . . . . . 169
6.4.8 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
6.4.9 Inimitability and Non-substitutability . . . . . . . . . . . 170
6.4.10 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
6.5 Determining Asset Policies . . . . . . . . . . . . . . . . . . . . . . 171
6.5.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
6.5.2 Pricing Round Negotiation Process . . . . . . . . . . . . . 172
6.5.3 Maintenance Policy Determination Process . . . . . . . . 172
iii Simon James Fitzgerald Woodworth
6.5.4 Integration Processes . . . . . . . . . . . . . . . . . . . . . 174
6.5.5 Learning Processes . . . . . . . . . . . . . . . . . . . . . . 174
6.5.6 Reconfiguration and Transformation Processes . . . . . . 175
6.5.7 Complementary Assets . . . . . . . . . . . . . . . . . . . 175
6.5.8 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
6.5.9 Inimitability and Non-substitutability . . . . . . . . . . . 176
6.5.10 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
6.6 Servicing Existing Assets . . . . . . . . . . . . . . . . . . . . . . . 177
6.6.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
6.6.2 Annual Maintenance Planning Process . . . . . . . . . . 178
6.6.3 Maintenance Execution Process . . . . . . . . . . . . . . . 180
6.6.4 Integration Processes . . . . . . . . . . . . . . . . . . . . . 181
6.6.5 Learning Processes . . . . . . . . . . . . . . . . . . . . . . 181
6.6.6 Reconfiguration and Transformation Processes . . . . . . 182
6.6.7 Complementary Assets . . . . . . . . . . . . . . . . . . . 183
6.6.8 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
6.6.9 Inimitability and Non-substitutability . . . . . . . . . . . 184
6.6.10 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
6.7 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
7 Research Question 3: The Footprint of Enterprise Systems on Asset
Management Dynamic Capabilities 191
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
7.2 Identifying New Assets . . . . . . . . . . . . . . . . . . . . . . . . 193
7.2.1 Solution Identification Process . . . . . . . . . . . . . . . 193
7.2.1.1 Process Inputs . . . . . . . . . . . . . . . . . . . 193
7.2.1.2 Process Facilitators . . . . . . . . . . . . . . . . 194
7.2.1.3 Process Outputs . . . . . . . . . . . . . . . . . . 195
7.2.2 Integration, Learning, Reconfiguration and Transforma-
tion Processes . . . . . . . . . . . . . . . . . . . . . . . . . 195
7.2.2.1 Process Inputs . . . . . . . . . . . . . . . . . . . 196
7.2.2.2 Process Facilitators . . . . . . . . . . . . . . . . 196
7.2.3 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
7.3 Coordinating Asset Programmes . . . . . . . . . . . . . . . . . . 199
7.3.1 Programme Negotiation Process . . . . . . . . . . . . . . 199
7.3.1.1 Process Inputs . . . . . . . . . . . . . . . . . . . 199
7.3.1.2 Process Facilitators . . . . . . . . . . . . . . . . 200
7.3.1.3 Process Outputs . . . . . . . . . . . . . . . . . . 200
7.3.2 Programme Execution Process . . . . . . . . . . . . . . . 200
7.3.2.1 Process Inputs . . . . . . . . . . . . . . . . . . . 201
7.3.2.2 Process Facilitators . . . . . . . . . . . . . . . . 201
7.3.2.3 Process Outputs . . . . . . . . . . . . . . . . . . 202
7.3.3 Programme Monitoring Process . . . . . . . . . . . . . . 202
7.3.3.1 Process Inputs and Facilitators . . . . . . . . . . 202
7.3.3.2 Process Outputs . . . . . . . . . . . . . . . . . . 202
The Contribution of Enterprise Systems to Core
Capabilities
iv
Contents
7.3.4 Integration, Learning, Reconfiguration and Transforma-
tion Processes . . . . . . . . . . . . . . . . . . . . . . . . . 203
7.3.4.1 Process Inputs, Facilitators and Outputs . . . . 204
7.3.5 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
7.4 Building New Assets . . . . . . . . . . . . . . . . . . . . . . . . . 207
7.4.1 Stock Ordering . . . . . . . . . . . . . . . . . . . . . . . . 207
7.4.1.1 Process Inputs . . . . . . . . . . . . . . . . . . . 207
7.4.1.2 Process Facilitators . . . . . . . . . . . . . . . . 208
7.4.1.3 Process Outputs . . . . . . . . . . . . . . . . . . 208
7.4.2 Site Work . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
7.4.2.1 Process Inputs . . . . . . . . . . . . . . . . . . . 209
7.4.2.2 Process Facilitators . . . . . . . . . . . . . . . . 209
7.4.2.3 Process Outputs . . . . . . . . . . . . . . . . . . 209
7.4.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes . . . . . . . . . . . . . . . . . . . . . . . . . 209
7.4.3.1 Process Inputs . . . . . . . . . . . . . . . . . . . 210
7.4.3.2 Process Facilitators and Outputs . . . . . . . . . 210
7.4.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
7.5 Determining Asset Policies . . . . . . . . . . . . . . . . . . . . . . 213
7.5.1 pricing round Negotiation . . . . . . . . . . . . . . . . . . 213
7.5.1.1 Process Inputs . . . . . . . . . . . . . . . . . . . 213
7.5.1.2 Process Facilitators . . . . . . . . . . . . . . . . 213
7.5.1.3 Process Outputs . . . . . . . . . . . . . . . . . . 214
7.5.2 Maintenance Policy Determination . . . . . . . . . . . . . 214
7.5.2.1 Process Inputs . . . . . . . . . . . . . . . . . . . 215
7.5.2.2 Process Facilitators . . . . . . . . . . . . . . . . 215
7.5.2.3 Process Outputs . . . . . . . . . . . . . . . . . . 215
7.5.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes . . . . . . . . . . . . . . . . . . . . . . . . . 215
7.5.3.1 Process Inputs, Facilitators and Outputs . . . . 216
7.5.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
7.6 Servicing Existing Assets . . . . . . . . . . . . . . . . . . . . . . . 219
7.6.1 Annual Maintenance Planning . . . . . . . . . . . . . . . 219
7.6.1.1 Process Inputs and Facilitators . . . . . . . . . . 219
7.6.1.2 Process Outputs . . . . . . . . . . . . . . . . . . 220
7.6.2 Maintenance Execution . . . . . . . . . . . . . . . . . . . 220
7.6.2.1 Process Inputs and Facilitators . . . . . . . . . . 221
7.6.2.2 Process Outputs . . . . . . . . . . . . . . . . . . 221
7.6.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes . . . . . . . . . . . . . . . . . . . . . . . . . 221
7.6.3.1 Process Inputs, Facilitators and Outputs . . . . 223
7.6.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
7.7 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
7.7.1 The Footprint of ES on Business Processes . . . . . . . . 227
7.7.2 The Footprint of ES on Integration, Learning, Reconfigu-
ration and Transformation Processes . . . . . . . . . . . . 230
v Simon James Fitzgerald Woodworth
7.7.3 The Strategic Importance of the ES Footprint . . . . . . . 231
8 Research Question 4: The Effect of ES on Exploitability and Renewa-
bility 235
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
8.2 Identifying New Assets . . . . . . . . . . . . . . . . . . . . . . . . 237
8.2.1 Path Dependencies . . . . . . . . . . . . . . . . . . . . . . 237
8.2.2 Current Exploitability and Renewability . . . . . . . . . 237
8.2.3 Technological Opportunities . . . . . . . . . . . . . . . . 238
8.2.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
8.3 Coordinating Asset Programmes . . . . . . . . . . . . . . . . . . 239
8.3.1 Path Dependencies . . . . . . . . . . . . . . . . . . . . . . 239
8.3.2 Current Exploitability and Renewability . . . . . . . . . 241
8.3.3 Technological Opportunities . . . . . . . . . . . . . . . . 244
8.3.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
8.4 Building New Assets . . . . . . . . . . . . . . . . . . . . . . . . . 246
8.4.1 Path Dependencies . . . . . . . . . . . . . . . . . . . . . . 246
8.4.2 Current Exploitability and Renewability . . . . . . . . . 248
8.4.3 Technological Opportunities . . . . . . . . . . . . . . . . 250
8.4.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
8.5 Determining Asset Policies . . . . . . . . . . . . . . . . . . . . . . 253
8.5.1 Path Dependencies . . . . . . . . . . . . . . . . . . . . . . 253
8.5.2 Current Exploitability and Renewability . . . . . . . . . 254
8.5.3 Technological Opportunities . . . . . . . . . . . . . . . . 256
8.5.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
8.6 Servicing Existing Assets . . . . . . . . . . . . . . . . . . . . . . . 257
8.6.1 Path Dependencies . . . . . . . . . . . . . . . . . . . . . . 257
8.6.2 Current Exploitability and Renewability . . . . . . . . . 258
8.6.3 Technological Opportunities . . . . . . . . . . . . . . . . 259
8.6.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260
8.7 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261
8.7.1 Exploitability . . . . . . . . . . . . . . . . . . . . . . . . . 263
8.7.2 Renewability . . . . . . . . . . . . . . . . . . . . . . . . . 265
8.7.3 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . 267
9 Dynamic Capabilities Theory as a Lens for examining the Role of
Enterprise Systems 269
9.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
9.2 Review of the Research Objective and Research Questions . . . 271
9.3 Discussion of the Findings . . . . . . . . . . . . . . . . . . . . . . 273
9.3.1 A presentation of the findings using ESAMC . . . . . . . 273
9.3.2 Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
9.3.3 Inimitability and Non-substitutability . . . . . . . . . . . 280
9.3.3.1 Trading away Inimitability and
Non-substitutability . . . . . . . . . . . . . . . . 281
The Contribution of Enterprise Systems to Core
Capabilities
vi
Contents
9.3.3.2 The accumulation of Inimitability and
Non-substitutability through the evolution of
organisational structures . . . . . . . . . . . . . 281
9.3.4 Exploitability . . . . . . . . . . . . . . . . . . . . . . . . . 283
9.3.4.1 Inhibitors of Exploitability . . . . . . . . . . . . 284
9.3.4.2 Increases in Flexibility . . . . . . . . . . . . . . . 284
9.3.4.3 Imposition of Consistency . . . . . . . . . . . . 285
9.3.5 Renewability . . . . . . . . . . . . . . . . . . . . . . . . . 286
9.3.5.1 ES as Renewability drivers . . . . . . . . . . . . 287
9.3.5.2 More accurate and extensive asset data . . . . . 287
9.3.5.3 The Compatible Unit . . . . . . . . . . . . . . . 288
9.3.5.4 ES as a moderator of capability transition . . . 288
9.3.6 The mechanisms by which ES influence Core Capabilities 290
9.3.7 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . 292
9.4 Implications for DCT and IS Research Theory and Practice . . . 294
9.4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 294
9.4.2 The implications for DCT . . . . . . . . . . . . . . . . . . 295
9.4.3 Implications for Information Systems Research . . . . . . 298
9.4.4 Implications for IT Practitioners and Managers . . . . . . 302
9.5 Conclusions: Limitations and Avenues for Future Research . . . 303
9.5.1 Limitations of the Study . . . . . . . . . . . . . . . . . . . 303
9.5.2 Recommendations for Future Research . . . . . . . . . . 304
A Chain Of Evidence Tables 307
References 355
vii Simon James Fitzgerald Woodworth
The Contribution of Enterprise Systems to Core
Capabilities
viii
List of Tables
List of Tables
2.1 ES Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.2 Overview of ES implementation impact in selected companies . 36
2.3 Benefits of ES implementation . . . . . . . . . . . . . . . . . . . . 36
2.4 ES implementation traps . . . . . . . . . . . . . . . . . . . . . . . 37
2.5 Patterns of perceived net benefit development . . . . . . . . . . 41
3.1 Issues with the RBV . . . . . . . . . . . . . . . . . . . . . . . . . . 55
3.2 A classification of the firm’s resource pool . . . . . . . . . . . . . 60
3.3 Teece’s Dynamic Capabilities model and its antecedents . . . . . 65
3.4 Improvisational and Dynamic Capabilities, Market Velocity and
Reconfiguration Modes . . . . . . . . . . . . . . . . . . . . . . . . 67
4.1 Basic Beliefs of Alternative Inquiry Paradigms . . . . . . . . . . 80
4.2 Enterprise Systems Capabilities Framework (ESCF) . . . . . . . 83
4.3 Matching Research Purpose with Research Methodology . . . . 85
4.4 Purposeful Sampling Strategies . . . . . . . . . . . . . . . . . . . 90
4.5 Enterprise System enabled Asset Lifecycle Management Capa-
bilities: An Applied DCT Framework. . . . . . . . . . . . . . . . 99
4.6 Maxwell’s Validities for Qualitative Research and steps taken in
this study to address them . . . . . . . . . . . . . . . . . . . . . . 101
4.7 Six Sources of Evidence: Strengths and Weaknesses . . . . . . . 102
4.8 Interview Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . 104
4.9 Sample Open Coding used during Data Analysis . . . . . . . . . 108
4.10 Development of Concepts from Codes . . . . . . . . . . . . . . . 109
4.11 Organisation of Concepts into Categories . . . . . . . . . . . . . 110
4.12 Example of Axial Coding and emergent Dynamic Capabilities.
This is a simplification and re-
arrangement of tables presented in Chapter ?? . . . . . . . . . . 111
4.13 Illustration of Selective Coding showing Intensity and Extent of
Asset Register (ARM) Footprint on Business Processes and Dy-
namic Capabilities. Presented in complete form in Chapter ?? . 112
5.1 SAP implementation timeline . . . . . . . . . . . . . . . . . . . . 122
5.2 Regulatory incentives . . . . . . . . . . . . . . . . . . . . . . . . . 129
5.3 Capital expenditure limits, in ¤m, imposed on DSO by CER . . 131
5.4 Effect of regulation on Asset Lifecycle, DC and value . . . . . . 140
5.5 Findings of Research Question 1 . . . . . . . . . . . . . . . . . . 143
6.1 PR3 activities related to CI and CML targets . . . . . . . . . . . . 162
6.2 Findings of Research Question 2 . . . . . . . . . . . . . . . . . . 187
7.1 Findings of Research Question 3 . . . . . . . . . . . . . . . . . . 226
7.2 Intensity and Extent of ES Footprint on Business Processes and
Dynamic Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . 229
ix Simon James Fitzgerald Woodworth
7.3 Intensity and Extent of ES Footprint on ILRT Processes and Dy-
namic
Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232
8.1 Findings of Research Question 4 . . . . . . . . . . . . . . . . . . 262
8.2 Effect of ES modules on Exploitability of Dynamic Capabilities . 264
8.3 Effect of ES modules on Renewal of Dynamic Capabilities . . . 266
8.4 Mechanisms by which ES enhance Exploitability and Renewa-
bility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
9.1 Findings of Research Questions 1, 2, 3 and 4, organised using
ESAMC framework . . . . . . . . . . . . . . . . . . . . . . . . . . 274
9.2 ES as an Enhancer of Value in Dynamic Capabilities . . . . . . . 277
9.3 ES as an Enhancer of Inimitability and Non-substitutability in
Dynamic Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . 280
9.4 ES as an Enhancer / Inhibitor of Exploitability in Dynamic Ca-
pabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283
9.5 ES as an Enhancer of Renewability in Dynamic Capabilities . . 286
9.6 The Inhibiting effect of ES on Dynamic Capabilities . . . . . . . 290
9.7 The Direct influence of ES on Dynamic Capabilities . . . . . . . 291
9.8 The Indirect influence of ES on Dynamic Capabilities . . . . . . 292
9.9 Enterprise Systems Capabilities Framework mechanisms, as in-
ferred from the Study . . . . . . . . . . . . . . . . . . . . . . . . . 300
A.1 Identifying New Assets. . . . . . . . . . . . . . . . . . . . . . . . 308
A.2 Coordinating Asset Programmes. . . . . . . . . . . . . . . . . . . 310
A.3 Building New Assets. . . . . . . . . . . . . . . . . . . . . . . . . . 325
A.4 Determining Asset Policies. . . . . . . . . . . . . . . . . . . . . . 346
A.5 Servicing Existing Assets. . . . . . . . . . . . . . . . . . . . . . . 349
The Contribution of Enterprise Systems to Core
Capabilities
x
List of Figures
List of Figures
2.1 Evolution of ERP Systems . . . . . . . . . . . . . . . . . . . . . . 18
2.2 The Extended ERP System . . . . . . . . . . . . . . . . . . . . . . 23
2.3 The ES as a subclass of Information System comprising of Peo-
ple, Process and Technology . . . . . . . . . . . . . . . . . . . . . 25
2.4 Enterprise Information Integration Framework . . . . . . . . . . 28
2.5 ES as Process Coordinator . . . . . . . . . . . . . . . . . . . . . . 28
2.6 The SAP Integration Model . . . . . . . . . . . . . . . . . . . . . 29
2.7 The SAP integration model . . . . . . . . . . . . . . . . . . . . . 30
3.1 Antecedents of Sustained Competitive advantage . . . . . . . . 48
3.2 The four dimensions of a core capability . . . . . . . . . . . . . . 50
3.3 Strategic Importance of Capabilities . . . . . . . . . . . . . . . . 51
3.4 A Resource-Based Model of Competitive Advantage . . . . . . . 51
3.5 VRIO framework . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.6 Extended VRIO framework . . . . . . . . . . . . . . . . . . . . . 54
3.7 Net-Enabled Business Innovation Cycle . . . . . . . . . . . . . . 59
4.1 Porter’s 5 forces: A summary of the key drivers . . . . . . . . . 94
4.2 The pressures under which EnerDist operates . . . . . . . . . . . 95
4.3 Interview coverage over the EnerDist Asset Maintenance Life-
cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
4.4 Research Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
5.1 The EnerDist IT footprint, post SAP implementation . . . . . . . 123
5.2 The EnerDist IT Landscape . . . . . . . . . . . . . . . . . . . . . 124
5.3 Operating cost limits imposed on DSO by CER . . . . . . . . . . 131
5.4 The Asset Lifecycle observed in EnerDist . . . . . . . . . . . . . 133
5.5 A detailed view of The EnerDist Asset Lifecycle . . . . . . . . . 135
5.6 Value Generation in EnerDist Asset Lifecycle . . . . . . . . . . . 137
6.1 Successive network plans to provide standby load . . . . . . . . 149
6.2 Customer minutes Lost (CML) 2006-2010 . . . . . . . . . . . . . 153
6.3 Performance of Pricing Round 2 capital programmes against tar-
get . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
6.4 Number of Outages, 2006-2010 . . . . . . . . . . . . . . . . . . . 162
6.5 PAS55:2008 Key Features . . . . . . . . . . . . . . . . . . . . . . . 173
6.6 Controllable Operating Cost per Customer 2006 to 2010 . . . . . 182
6.7 Dynamic Capabilities of the Asset Lifecycle . . . . . . . . . . . . 190
7.1 IS footprint for the Solution Identification process in Identifying
New Assets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
7.2 IS footprint for Integration, Learning, Reconfiguration and
Transformation Processes in Identifying New Assets. . . . . . . . . 198
7.3 IS footprint for the Programme Negotiation process in Coordi-
nating Asset Programmes. . . . . . . . . . . . . . . . . . . . . . . . 205
xi Simon James Fitzgerald Woodworth
7.4 IS footprint for the Programme Execution process in Coordinat-
ing Asset Programmes. . . . . . . . . . . . . . . . . . . . . . . . . . 205
7.5 IS footprint for the Programme Monitoring process in Coordinat-
ing Asset Programmes. . . . . . . . . . . . . . . . . . . . . . . . . . 206
7.6 IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Coordinating Asset Programmes. . . . 207
7.7 IS footprint for the Stock Ordering process in Building New Assets. 211
7.8 IS footprint for the Site work process in Building New Assets. . . 212
7.9 IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Building New Assets. . . . . . . . . . 212
7.10 IS footprint for the pricing round Negotiation process in Deter-
mining Asset Policies. . . . . . . . . . . . . . . . . . . . . . . . . . 217
7.11 IS footprint for the Maintenance Policy Determination process
in Determining Asset Policies. . . . . . . . . . . . . . . . . . . . . . 218
7.12 IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Determining Asset Policies. . . . . . . 218
7.13 IS footprint for the Annual Maintenance Planning process in
Servicing Existing Assets. . . . . . . . . . . . . . . . . . . . . . . . 224
7.14 IS footprint for the Maintenance Execution process in Servicing
Existing Assets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
7.15 IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Servicing Existing Assets. . . . . . . 225
7.16 ES footprint on Asset Lifecycle Dynamic Capabilities, Business
Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
7.17 ES footprint on Asset Lifecycle Dynamic Capabilities, Integra-
tion, Learning, Reconfiguration and Transformation Processes . 234
9.1 The VINER framework for evaluating capabilities . . . . . . . . 297
The Contribution of Enterprise Systems to Core
Capabilities
xii
I, Simon James Fitzgerald Woodworth, certify that this thesis is my own work
and I have not obtained a degree in this university or elsewhere on the basis of
the work submitted in this thesis.
Simon James Fitzgerald Woodworth
xiii Simon James Fitzgerald Woodworth
"Tell All The Truth
"Tell all the truth but tell it slant,
Success in circuit lies,
Too bright for our infirm delight
The truth’s superb surprise;
"As lightning to the children eased
With explanation kind,
The truth must dazzle gradually
Or every man be blind."
Emily Dickinson
To Michelle, Alice and Seán.
For Derry, David and Terry,
Ar dheis Dé go raibh a n-anamacha dílis
Abstract
Abstract
The desire to obtain competitive advantage is a motivator for implementing
Enterprise Resource Planning (ERP) Systems (Adam & O’Doherty, 2000).
However, while it is accepted that Information Technology (IT) in general may
contribute to the improvement of organisational performance (Melville, Krae-
mer, & Gurbaxani, 2004), the nature and extent of that contribution is poorly
understood (Jacobs & Bendoly, 2003; Ravichandran & Lertwongsatien, 2005).
Accordingly, Henderson and Venkatraman (1993) assert that it is the appli-
cation of business and IT capabilities to develop and leverage a firm’s IT re-
sources for organisational transformation, rather than the acquired technolog-
ical functionality, that secures competitive advantage for firms.
Application of the Resource Based View of the firm (Wernerfelt, 1984) and Dy-
namic Capabilities Theory (DCT) (Teece and Pisano (1998) in particular) may
yield insights into whether or not the use of Enterprise Systems enhances or-
ganisations’ core capabilities and thereby obtains competitive advantage, sus-
tainable or otherwise (Melville et al., 2004). An operational definition of Core
Capabilities that is independent of the construct of Sustained Competitive Ad-
vantage is formulated. This Study proposes and utilises an applied Dynamic
Capabilities framework to facilitate the investigation of the role of Enterprise
Systems.
The objective of this research study is to investigate the role of Enterprise Sys-
tems in the Core Dynamic Capabilities of Asset Lifecycle Management. The
Study explores the activities of Asset Lifecycle Management, the Core Dy-
namic Capabilities inherent in Asset Lifecycle Management and the footprint
of Enterprise Systems on those Dynamic Capabilities. Additionally, the study
explains the mechanisms by which Enterprise Systems sustain the Exploitabil-
ity and the Renewability of those Core Dynamic Capabilities.
The study finds that Enterprise Systems contribute directly to the Value, Ex-
ploitability and Renewability of Core Dynamic Capabilities and indirectly to
their Inimitability and Non-substitutability. The study concludes by present-
ing an applied Dynamic Capabilities framework, which integrates
Alter (1992)’s definition of Information Systems with
Teece and Pisano (1998)’s model of Dynamic Capabilities to provide a robust
diagnostic for determining the sustained value generating contributions of En-
terprise Systems. These frameworks are used in the conclusions to frame the
findings of the study. The conclusions go on to assert that these frameworks
are free - standing and analytically generalisable, per Siggelkow (2007) and Yin
(2003).
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This Glossary provides a brief expansion of the many abbreviations and
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Chapter 1
Introduction
1.1 Introduction to the Study
The desire to obtain competitive advantage is a motivator for implementing
Enterprise Systems (ES) (Adam & O’Doherty, 2000). However, while it is ac-
cepted that Information Technology (IT) in general may contribute to the im-
provement of organisational performance (Melville et al., 2004), the nature and
extent of that contribution is poorly understood (Jacobs and Bendoly (2003)
and Ravichandran and Lertwongsatien (2005)). Accordingly, Henderson and
Venkatraman (1993) assert that it is the application of business and IT capa-
bilities to develop and leverage a firm’s IT resources for organisational trans-
formation, rather than the acquired technological functionality, that secures
competitive advantage for firms.
This Study sets out to examine the contribution of ES to Core Capabilities,
specifically the case of Asset Lifecycle Management in the utilities sector. Dy-
namic Capabilities Theory (DCT) is utilised as a lens as it associates core capa-
bilities with competitive advantage, per Mata, Fuerst, and Barney (1995). Con-
sequently, examining the contribution of ES to Core Capabilities may yokel
some insight to the role of ES in securing competitive advantage, in a sustain-
able fashion, for firms.
Application of the Resource Based View (RBV) of the firm (Wernerfelt, 1984)
and DCT (Teece, Pisano, and Shuen (1997) in particular) may yield insights into
whether or not the implementation of ES enhances organisations’ core capabil-
ities and thereby obtains competitive advantage, sustainable or otherwise. The
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RBV is in itself problematic, however, in particular because it is difficult to de-
termine until after the fact which capabilities are core capabilities. In addition
the empirical application of the RBV and DCT, despite the success of Wheeler
(2002), has been troublesome and open to challenge (Newbert, 2007). There-
fore, an operational definition of core capabilities that is independent of the
construct of sustained competitive advantage is needed.
One of the major decisions to be made when implementing an Enterprise Sys-
tem is how much of the system merely needs configuration to fit the business
and how much needs to be customised to fit key processes. Customisation is
by its very nature an expensive procedure and must be justified by a large re-
turn on investment. In addition, any Enterprise System implementation, cus-
tomised or otherwise, tends to freeze processes at a particular point in time,
simply due to the cost of reconfiguring post-implementation. This is the "Iron
Cage" effect characterised by Gosain (2004). Even if the Enterprise system rep-
resents a core Capability at implementation, changing marked conditions may
render it at best irrelevant or at worst a disadvantage over time, thus described
as a "Core Rigidity" by Leonard-Barton (1995).
The literature is unclear on how ES affect Core Capabilities and whether the in-
teraction between ES implementation, core capabilities and configuration and
subsequent use has any bearing on sustainable competitive advantage and
ROI. Therefore the objective of this study is to use an applied version of DCT
as a theoretical lens through which to examine the use of a typical Enterprise
System in Asset Management Lifecycle of a public sector energy distribution
utility in a regulated environment. From this single case study, which was
conducted from a post-positivist ontological viewpoint, it may be possible to
logically infer some generally applicable means for investigating the role of ES
in Core Capabilities.
The remainder of this chapter is organised as follows. Section 1.2 describes
the motivation for the study. This is followed by Section 1.3, which introduces
the Research Objective and Methodology. Finally, in concluding this chapter,
Section 1.4 presents a Plan of the Study.
The Contribution of Enterprise Systems to Core
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1.2 Rationale for the Study
This study is motivated by the desire to resolve some issues concerning the
enormous cost of implementing Enterprise systems versus the reported low
return on that investment, to demonstrate an empirically significant applica-
tion of DCT and to extend some of the theoretical constructs around ES and
DCT.
ES, defined in Chapter 2 as packages of configurable and customisable modules,
embodying best practices, that coordinate processes and integrate data, resources and
functions across multiple organisational subunits in one or more organisations and
provide central planning and control of those data, processes, resources and func-
tions, are large and complex suites of applications designed to provide a single
solution for process automation and integration in an organisation (Shang &
Seddon, 2003). They are typically expensive to purchase, license and main-
tain, and cover functions such as HR, payroll, accounts, production planning,
manufacturing, supply chain management and customer relationship manage-
ment (Shang & Seddon, 2003; Shanks & Seddon, 2000; J. Ward, Hemingway, &
Daniel, 2005; Shang & Seddon, 2002). They are usually built around a unified
application core and database management system (Davenport, 1998; Adam
& Sammon, 2004). They offer distinct advantages, for example embodiment of
best practices and lower maintenance cost, over older, disparate, legacy IT sys-
tems. Most notably, however, they provide a degree of process coordination
not inherent in other Information Systems (Hitt, Wu, & Zhou, 2002; Giachetti,
2004).
In use, however, the experience of using ES is not always positive (Nah & Lee-
Shang Lau, 2001; Davenport, 1998; Barker & Frolick, 2003; Gattiker & Good-
hue, 2005; Huang, Chen, Hung, & Ku, 2004; Mabert, Soni, & Venkataramanan,
2001; Robey, Ross, & Boudreau, 2002; Scott & Vessey, 2002). The very embod-
iment of best practices in the system can become a straitjacket which makes it
difficult and expensive for an organisation to adapt an ES to its needs (Gosain,
2004). Mismatches between tacit processes in the organisations and the explicit
processes in the ES can lead to less than optimal results (Z. Lee & Lee, 2000).
Additionally, it is not always clear how the use of an Enterprise System can
allow an organisation to meet or exceed the goals set for it by its stakeholders
and the market.
Stakeholder and market expectations and pressures can be explored in the
3 Simon James Fitzgerald Woodworth
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public sector: Most public utilities operate in a tightly regulated open market
where regulatory expectations are well documented. In addition, the expecta-
tions of other stakeholders, such as the state, are usually explicit. Consequently
exploring Enterprise System usage with respect to those expectations may be
yield some understandings on the relationship between them.
The use of ES in utility companies to meet or exceed state, stakeholder and reg-
ulator expectations in an open market, regulated and competitive environment
needs to be studied to gain insight into the contribution of ES to the ability of
the organisation to meet those expectations.
DCT (Teece et al., 1997) may be applied as a useful theoretical lens for exam-
ining the role of ES in enhancing an organisation’s ability to meet stakeholder
expectations. Since any analysis of ES implementation and its influence on
competitive advantage requires an internally-focused model, this study dis-
cusses two internally focused views, namely the Resource-Based View and
Dynamic Capabilities theory, which focus on an organisation’s strengths and
weaknesses (Rugman & Verbeke, 2002, p.770).
The history of DCT and its antecedent, the RBV (Penrose, 1959; Wernerfelt,
1984; Dierickx & Cool, 1989a; Mata et al., 1995), is examined. The RBV is
a theoretical viewpoint that posits the organisation as an aggregation of re-
sources, where those resources may be orchestrated with a view to obtaining
superior rents (Penrose, 1959). DCT, as articulated by Teece et al. (1997), Teece
and Pisano (1998), Eisenhardt and Martin (2000) and Wheeler (2002) is then
introduced, with particular emphasis on the emergence of DCT as a means of
addressing shortcomings of the RBV.
The study leverages terms articulated by Mata et al. (1995), Leonard-Barton
(1995), Barney (1997) and Teece and Pisano (1998) to characterise the Asset
Management Core Dynamic Capabilities in the organisation that is the object
of the research. In particular, Mata et al. (1995) and Barney (1997) define a
Core Capability as an aggregation of resources and routines that is Valuable,
Inimitable, Non-substitutable and Exploitable. Thus, a capability that yields re-
duced costs or increased rents and is hard to copy or replace may obtain a
sustained competitive advantage for the firm. However, for such capabilities
to remain valuable over an extended period of time (Leonard-Barton, 1995),
they must also be Renewable: Teece and Pisano (1998) provides a framework
for examining dynamic and renewable capabilities, by decomposing them into
Processes (learning, integration, reconfiguration and transformation), Positions
The Contribution of Enterprise Systems to Core
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(technological and human assets) and Paths (past history and future oppor-
tunities). Mechanisms of reconfiguration and transformation, as articulated
by Eisenhardt and Martin (2000) and Pavlou and El Sawy (2010) are also dis-
cussed: These address the means by which Dynamic Capabilities renew them-
selves or other capabilities in the face of rapid or slow market movement.
One of the frequently cited problems with the RBV and DCT is the tendency
towards circularity and tautology. This is typically manifested as a Core Ca-
pability being defined as an aggregation of organisational routines and asset
positions that yields sustainable competitive advantage. However, Sustained
competitive advantage is frequently determined in retrospect and those capa-
bilities that have directly contributed to that advantage are then defined as
Core Capabilities (Newbert, 2007). This Study seeks to demonstrate that ES
play a significant role in Core Capabilities. At the same time, it actively seeks to
separate Core Capabilities from sustainable competitive advantage. The study
presents an examination of Core Dynamic Capabilities that does not fall prey
to the accusation of circularity, utilising an applied framework that is logically
generalisable to other settings.
The study thus examines the role of ES in Asset Management Core Dynamic
Capabilities in a Public Utility company; the next section explores a Research
Objective and Methodology that meets the rationale described here.
1.3 Research Objective and Methodology
The goal of the proposed research is to address the shortcomings in the ex-
tant literature in addressing the role of ES in Core Dynamic Capabilities. This
section introduces the Research Objective and the Research Questions to be
answered if that goal is to be achieved. The following Research Objective is
proposed:
The Research Objective
To examine whether and how an Enterprise System transforms an organisa-
tion’s Asset Lifecycle Management Core Dynamic Capabilities.
To meet this Research Objective, the asset lifecycle management activities of
the target organisation must be understood. This includes understanding how
asset lifecycle management contributes to the organisation’s ability either to
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reduce costs or generate rents, as any resultant Dynamic Capabilities must at
the very least be valuable to be considered core. Asset lifecycle management
activities must then be decomposed into processes, organisational routines,
technologies and less tangible resources such as the training, skill and knowl-
edge of the actors involved. This is a prerequisite to determining what dy-
namic capabilities are inherent in the asset management lifecycle as these are
in turn composed of processes, technological positions, people positions and
paths. Therefore the history of asset lifecycle management and the histories of
its component activities must also be delineated.
This yields a set of asset lifecycle management Dynamic Capabilities, decom-
posed into processes, positions (technological and people) and paths. Contin-
gent on their value, inimitability, non-substitutability and exploitability (rarity
is inferred), a determination can then be made as to which asset lifecycle man-
agement Dynamic Capabilities are Core. As the technological resources that
partially compose these capabilities has already been determined, the footprint
of the Enterprise System on those Core Dynamic Capabilities can then be de-
termined.
The footprint of the Enterprise System on a Core Dynamic Capability is the
extent to which the processes inherent in that dynamic capability are contin-
gent on the ES itself. Determining the extent of this footprint is essential to
determining the role that Enterprise System plays in that core dynamic ca-
pability. However the footprint is just a snapshot of the Enterprise System’s
influence at a point in time. In addition, the effect of the Enterprise System
on the exploitability of that core dynamic capability will provide an indication
as to whether the Enterprise System will contribute to how dynamic that core
capability remains in the future.
With these issues in mind, the following research questions have been formu-
lated to fully address the research objective of explicating the contribution of
ES to Core Capabilities:
The Research Questions
Research Question 1: What Asset Lifecycle Management activities are
evident in the organisation?
Research Question 2: What Dynamic Capabilities are evident in the Asset
Management Lifecycle?
The Contribution of Enterprise Systems to Core
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Research Question 3: What is the footprint of the Enterprise System on Asset
Lifecycle Management Dynamic Capabilities?
Research Question 4: What effect do ES have on Exploitability and
Renewability?
The study adopts an Post-positivist ontological viewpoint, and the Case Study
as a predominantly qualitative research methodology. To fulfil the objectives
of the study, a Single Case Study of one organisation is undertaken. The unit of
analysis is the Dynamic Capability, and an element of cross-capability analysis
is introduced in Research Question 4.
Limiting the study to a single case exposes it to criticisms of non-general-
isability. However, this is addressed by carefully selecting a case where the
specific circumstances of the case make it amenable to study using DCT as a
theoretical lens. In particular the case is an energy utility company that has
transitioned form being a cost-cased single supplier to a network distributer
operating under proxy competition via a market regulator. The market condi-
tions are thus very well defined and understood. The case is also interesting
because of its unique history: New entrants to the same market are not simi-
larly burdened.
In addition, the case study, while significant of itself, serves to illustrate two
frameworks, informed in particular by Mata et al. (1995), Barney (1997) and
Teece and Pisano (1998), that extend understanding of the relationship of ES
to organisational performance and sustainable competitive advantage. These
frameworks are freestanding: The case study serves to illustrate them but they
are not dependent on it.
1.4 A Plan of the Study
The rest of this study is organised into several chapters, which address the
Research Objective outlined in this Introduction.
Chapter 2 introduces ES and defines them as a subset of Information Systems.
It describes some of the key characteristics of ES, especially with respect to
their configuration, customisation and use. Experiences in using ES are de-
scribed. The use of ES in public utility organisations is explored, primarily
because stakeholder expectations in such cases are usually well defined and
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documented.
The chapter illustrates that ES are large and complex suites of applications de-
signed to provide a single solution for process automation and integration in
an organisation. It shows that they are typically expensive to purchase and
maintain, and cover functions such as Human Resources (HR), payroll, ac-
counts, production planning, manufacturing, supply chain management and
customer relationship management. They are frequently built around a unified
application core and database management system. They offer distinct advan-
tages, for example embodiment of best practices and lower maintenance cost,
over older, disparate, legacy IT systems.
In use, however, as shown in Section 2.4, the experience of using ES is not
always positive. The very embodiment of best practices in the system can be-
come a straitjacket which makes it difficult and expensive for an organisation
to adapt an ES to its needs. Mismatches between tacit processes in the organi-
sations and the explicit processes in the ES can lead to less than optimal results.
Additionally, it is not always clear how the use of an Enterprise System can al-
low an organisation to meet or exceed the goals set for it by its stakeholders
and the market.
Examining stakeholder and market expectations and pressures can be explor-
ed in the public sector, as Section 2.5 illustrates. Most public utilities oper-
ate in a tightly regulated open market where regulatory expectations are well
documented. In addition, the expectations of other stakeholders, such as the
state, are usually explicit. Consequently exploring Enterprise System usage
with respect to those expectations may be yield some understandings on the
relationship between them.
The chapter concludes by stating that the use of ES in utility companies to meet
or exceed state, stakeholder and regulator expectations in an open market, reg-
ulated and competitive environment needs to be studied to gain insight into
the contribution of ES to the ability of the organisation to meet those expecta-
tions. In addition it proposed the RBV as a useful theoretical perspective for
conducting the study, per Melville et al. (2004).
Chapter 3 proposes DCT, an extension of the RBV of the Firm, as a useful theo-
retical lens for examining the role of ES in enhancing an organisations ability to
meet stakeholder expectations. Since any analysis of ES implementation and
its influence on competitive advantage requires an internally-focused model,
The Contribution of Enterprise Systems to Core
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this chapter discusses two internally focused views, namely the Resource-
Based View and the later Dynamic Capabilities theory, which focus on an or-
ganisation’s strengths and weaknesses (Rugman & Verbeke, 2002, p.770).
The chapter briefly examines the history of DCT and its antecedent, the RBV.
The RBV is a theoretical viewpoint that posits the organisation as an aggrega-
tion of resources, where those resources may be orchestrated with a view to
obtaining superior rents. DCT is then introduced, with particular emphasis on
the emergence of DCT as a means of addressing shortcomings of the RBV.
In concluding, the chapter notes that a narrative that attempts to explain the
role of ES in Dynamic Capabilities needs to clearly specify the Dynamic Capa-
bilities that are relevant to the process. It then needs to specify the footprint
of the Enterprise System on those Dynamic Capabilities as well as explaining
how introducing the ES has transformed the future opportunities that form
part of those capabilities. There are clues to the appropriate theory in Teece
and Pisano (1998) and Wheeler (2002). Crucially, the chapter observes that the
problem with DCT based narratives to date has been a tendency to analyse
capabilities after the fact and reason that those capabilities which contributed
most to value are the once that may be considered Core. This approach of-
fers no predictive power and weds Dynamic Capabilities theory to the idea of
sustainable competitive advantage in a manner that is not useful.
Chapter 4 specifies a suitable research approach so that the role of ES in Core
Dynamic capabilities may be determined. Chapter 2 concludes by stating that
the role of ES in achieving a competitive advantage is still poorly understood
and that research on ES implementation in the public sector is sparse. Chap-
ter 3 introduces the RBV and DCT as a suitable theoretical lens through which
to investigate the issues raised in Chapter 2. In addition, Chapter 3 notes that
DCT is a molar theory and therefore requires adaptation as an applied theory
to be empirically useful.
Against this background, this chapter puts forward a Research Objective and
Research Questions to examine the role of ES. As the research is exploratory
and explanatory in nature, a case study approach is proposed. While DCT
is a suitable theoretical lens for examining the role of enterprise systems in
Core Capabilities, it is necessary to isolate examination of Dynamic Capabili-
ties from the logic of sustainable competitive advantage. Many studies of sus-
tainable competitive advantage lead to post hoc rationalisations of which dy-
namic capabilities produced an enduring advantage, well after the fact. This
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approach has little predictive power and is vulnerable to accusations of logical
fallacy.
In order to discuss the application of DCT to the role of ES in Core Capabili-
ties, it is useful to sidestep the logic of sustainable competitive advantage and
examine a setting where the present and future competitive environment is rel-
atively predictable. This chapter proposes that public sector utilities provide
such an opportunity because of the highly regulated environment in which
they operate. It illustrates that DCT is applicable to public sector organisations
and concludes by showing that the study of an ES implementation in such
an organisation, using DCT as a theoretical lens, can shed some light on the
role of ES in contributing to the Value, Inimitability, Non-substitutability and
Exploitability of Dynamic Capabilities.
Thus this chapter delineates an applied Dynamic Capabilities framework for
examining the role of ES in the core dynamic asset management capabilities
of a public utility organisation. Asset management is selected as an area of
interest as public utilities are service rather than manufacturing organisations,
where revenues are contingent on the asset base. As well as an applied frame-
work, a research protocol is presented and the research questions are reviewed
in the light of this protocol.
Chapter 5 addresses Research Question 1 by describing the asset lifecycle
management activities in EnerDist’s Asset Management Lifecycle. The pur-
pose of Research Question 1, and this chapter, is to articulate the asset lifecycle
management activities in EnerDist. Understanding the asset lifecycle manage-
ment activities is a prerequisite to understanding asset lifecycle management
Dynamic Capabilities, the footprint of the Enterprise System and the role of
the Enterprise System ion the Exploitability of any asset lifecycle management
Core Capabilities.
A prerequisite to understanding asset lifecycle management activities, how-
ever, is understanding the background to EnerDist’s current state. This chap-
ter, therefore, sets the context of EnerDist, including some history of the organ-
isation and its predecessor. In addition EnerCo’s implementation of SAP/3 is
briefly described. The regulatory structure within which EnerDist operates is
outlined. EnerDist’s asset lifecycle management structures are detailed. It also
describes the EnerDist Asset Lifecycle as a specific case of Asset Lifecycles in
general. asset lifecycle management processes are also described. The chapter
concludes by describing value generation at different points of the EnerDist
The Contribution of Enterprise Systems to Core
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Asset Lifecycle. These value generation activities are tied to regulatory pres-
sures. Finally, the chapter states that an asset management organisation such
as EnerDist needs to extract value from its regulated asset base to meet in-
creasingly stringent regulatory requirements as well as make a profit. In this
case EnerDist adopted an Information Systems - led approach by implement-
ing SAP R/3, to manage its regulated asset base. However it is important to
understand how the implementation of an Enterprise System such as SAP R/3
creates additional value or increased rents for EnerDist, especially given the
considerable installation and maintenance cost of such a system.
Chapter 6 addresses Research Question 2 by describing the dynamic capabil-
ities in EnerDist’s Asset Management Lifecycle. These Dynamic Capabilities
are decomposed into their business processes, as well as the learning, reconfig-
uration and transformation processes that make them dynamic. The comple-
mentary positions (people and organisational structures) that comprise these
capabilities are also described. Finally the value of these dynamic capabili-
ties as well as their resistance to imitation and substitution is discussed. The
chapter enumerates five distinct Dynamic Capabilities as follows:
1: Identifying New Assets covers the Plan phase of the Asset Lifecycle. It con-
cerns itself with What assets to create.
2: Coordinating Asset Programmes covers the coordination of the mainten-
ance and building of Network Assets on a large scale. It primarily covers
the Plan and Maintain phases of the Asset Lifecycle, with influence on
all other phases. It concerns itself with When to create assets and What
assets to create.
3: Building New Assets covers the Build phase of the Asset Lifecycle and con-
cerns itself with How to create assets.
4: Determining Asset Policies covers the Maintain and End of Life phases of
the Asset Lifecycle. It concerns itself with When to maintain assets.
5: Servicing Existing Assets covers the Maintain phase of the Asset Lifecycle.
It concerns itself with How to maintain assets.
The inimitability and non-substitutability of all the Dynamic Capabilities tends
to be mainly contingent on the history of how those capabilities came into exis-
tence and the training and experience of the people executing their constituent
processes. However, some of the history consists of the transformations and
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reconfiguration undergone by the tangible assets and processes that make up
these Dynamic Capabilities. There is considerable evidence to suggest that
these transformations are driven by data from the IT artefacts that also make
up these capabilities.
The chapter concludes by stating that, while these capabilities are of varying
strategic importance, all of these capabilities have inbuilt transformation pro-
cesses. In addition evidence is seen of learning, integration and reconfigura-
tion.
Chapter 7 addresses Research Question 3 by describing the footprint of the
Enterprise System on the asset lifecycle management Dynamic Capabilities.
The chapter summarises the constituent business processes and integration,
learning, reconfiguration and transformation processes of each of the five iden-
tified Dynamic Capabilities. This summary includes an identification of the
Information Technologies used. The footprint of IT on the process inputs and
outputs is clearly summarised as well as the footprint on the main body of the
process. The relative intensity of the footprint at process start, middle and end
is also mapped. For each Dynamic Capability, a short analysis summarises
the footprint of the Enterprise System both on the business processes and the
integration, learning, reconfiguration and transformation processes.
The chapter concludes by articulating that the footprint of the Enterprise Sys-
tem can be evaluated in strategic terms. Summary Enterprise System footprint
data is overlaid on Asset Lifecycle Dynamic Capabilities as documented in Re-
search Question 1. Combining data from Research Question 1 and Research
Question 2 reveals what role the Enterprise System plays in strategically im-
portant activities in the organisation. The chapter remarks that the Enterprise
System plays a significant role in one activity that is both value generating and
strategically important. Also, the Enterprise System plays a significant role
in the organisational routines that permit a Dynamic Capability to remain dy-
namic and renew itself. The larger the role of the ES in these processes, then
the more dependent the continuing value and flexibility of that Dynamic Ca-
pability is on the ES. EnerCo Network’s ongoing ability to adapt itself is thus
directly dependent on the Enterprise System in these cases.
Chapter 8 addresses Research Question 4 by describing the effect of the Enter-
prise System on the exploitability of the asset lifecycle management Dynamic
Capabilities. The extent to which ES facilitate the Dynamic Capabilities is ex-
plored, as well as identifying how the ES contributes to the future development
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of a Dynamic Capability, compared to what has happened in the past.
The chapter demonstrates the effect of ES on the Exploitability of asset lifecycle
management Dynamic Capabilities. The Exploitability of these Dynamic Ca-
pabilities is enhanced as the Enterprise System facilitates the relevant business
processes. However for a Dynamic Capability to remain Core under changing
regulatory or market conditions, it must be renewable. In other words, the
Dynamic Capability must posses transformation and reconfiguration routines
that permit the organisation to rearrange assets to meet the changed condi-
tions.
The chapter describes how the effect of ES on Renewability, is a key influencer
on Dynamic Capabilities dynamic and a key preventer of Core Capabilities
transforming into Core Rigidities through increasing irrelevance. This chapter
demonstrates that two mechanisms are manifested in ES enhancing Renewa-
bility. First, ES modules make process and asset data available that permit
the relevant actors to modify those processes to achieve greater performance
within the criterial laid down by the regulator. In essence, these renewal mech-
anisms provide new opportunities to increase rents. Second, the Enterprise
System serves as an integrator for previously disjoint processes. This integra-
tion process has a transformative effect in that it provides a coherent view of
the asset lifecycle from design to end of life.
Finally, the chapter notes that, through the planning, design and build phases,
SAP R/3 Integrated Work Management (IWM) and the Compatible Unit pro-
vide a unified yet multidimensional view of the assets and materials con-
cerned, which permits more precise project budgeting. This in turn allows
EnerDist to ensure that regulatory demands to be met or exceeded, in effect
allowing the organisation to generate rents by reducing costs and targeting ex-
penditure. A major cost reducer is the resultant transformation of inventory
control, reducing working capital and moving to something much closer to a
just in time model.
Chapter 9 concludes the study by reflecting on the findings of Research Ques-
tions 1 through 4 and drawing some overall conclusions from those findings.
In particular the chapter assesses whether the Research Objective has been met.
In addition this chapter assesses the suitability of Dynamic Capabilities theory
as a theoretical lens and evaluates any resultant extensions to that theory. The
chapter assess the implications for IS research, Strategic research and finally
for IT practitioners.
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The findings suggest that significant conclusions may be drawn about the im-
pact of ES on the Dynamic Capabilities of an organisation. Furthermore, these
conclusions show that it is possible for an Enterprise System to directly in-
fluence those characteristics that make those Dynamic Capabilities Core. The
conclusions drawn by this chapter are:
1: Asset Life Cycle Management is a Core Dynamic Capability
2: ES directly influence the Value, Exploitability and Renewability of Core Ca-
pabilities.
3: ES indirectly influence the Non-substitutability and Inimitability of Core Ca-
pabilities.
4: The chief mechanism through which ES directly influence Core Capabilities
is through revealing data rather than reshaping processes.
The chapter also puts forward revisions to Mata et al. (1995)’s VRIO (Value,
Rarity, Inimitability and explOitability) model and offers a framework, in-
formed by Teece and Pisano (1998), for analysing Dynamic Capabilities where
ES play a role. The chapter outlines the implications for theory and practice,
as well as highlighting limitations of the study and possible issues relating to
generalizability. The chapter concludes with suggestions for further research
and a summary.
The next chapter, Chapter 2, introduces ES, defines them and highlights some
of the issues with ES use.
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Chapter 2
Enterprise Systems
2.1 Introduction
This chapter introduces Enterprise Systems (ES) and defines them as a sub-
set of Information Systems. It describes some of the key characteristics of ES,
especially with respect to their configuration, customisation and use. Experi-
ences in using ES are described. The use of ES in public utility organisations is
explored, primarily because stakeholder expectations in such cases are usually
well defined and documented.
ES, as defined in Section 2.2, are large and complex suites of applications de-
signed to provide a single solution for process automation and integration in
an organisation. In particular, they provide process coordination at an organi-
sational level, a distinctive feature that other Information Systems do not pos-
sess. Section 2.3 explores their integrative characteristics further and then goes
on to illustrate that ES are typically expensive to purchase and maintain, and
cover functions such as HR, payroll, accounts, production planning, manu-
facturing, supply chain management and customer relationship management.
They are frequently built around a unified application core and database man-
agement system. They offer distinct advantages, for example embodiment of
best practices and lower maintenance cost, over older, disparate, legacy IT sys-
tems.
In use, however, as shown in Section 2.4, the experience of using ES is not al-
ways positive. The very embodiment of best practices in the the system can
become a straitjacket which makes it difficult and expensive for an organisa-
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tion to adapt an ES to its needs. Mismatches between tacit processes in the
organisations and the explicit processes in the ES can lead to less than optimal
results. Additionally, it is not always clear how the use of an ES can allow an
organisation to meet or exceed the goals set for it by its stakeholders and the
market.
Stakeholder and market expectations and pressures can be explored by exam-
ining ES use in the public sector, as Section 2.5 illustrates. Most public utilities
operate in a tightly regulated open market where regulatory expectations are
well documented. In addition, the expectations of other stakeholders, such as
the state, are usually explicit. Consequently exploring ES usage with respect
to those expectations may be yield some understandings on the relationship
between them.
Section 2.6 concludes this chapter by stating that the use of ES in utility compa-
nies to meet or exceed state, stakeholder and regulator expectations in an open
market, regulated and competitive environment needs to be studied to gain in-
sight into the contribution of ES to the ability of the organisation to meet those
expectations. This section proposes Dynamic Capabilities Theory, an inwardly
- focused theory that views organisations as aggregations of potentially non-
tradeable resources, as a useful theoretical lens for examining the role of ES in
meeting or exceeding these expectations.
2.2 ES Defined
This section briefly discusses the history of ES and extracts a set of common
themes when examining definitions of ES in the literature. The section con-
cludes by offering a revised definition of ES that is synthesised from existing
descriptions in the literature.
ES are one of the most significant information technologies to emerge into cor-
porate use in the 1990s (Shang & Seddon, 2003; Davenport, 1998). They are
large-scale systems, spanning whole organisations (Shang & Seddon, 2003),
that include, but are not limited to, Enterprise Resource Planning (ERP), Cus-
tomer Relationship Management (CRM), Supply Chain Management (SCM)
and Enterprise Application Integration (EAI) applications (Seddon, Shanks, &
Willcocks, 2003; Shanks & Seddon, 2000; J. Ward et al., 2005; Shang & Seddon,
2002). ERP systems, regarded by Shang and Seddon (2003) as the most signif-
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icant type of ES, are characterised by Legare (2002) as linking all operations
across the corporation. These operations include manufacturing, planning, in-
ventory control, human resources, accounting, vendor management and sales
(Legare, 2002).
Modern corporate ES evolved from the earliest batch processing systems that
automated repetitive and time-consuming operations such as payroll genera-
tion (Mabert et al., 2001). These early systems were further developed to al-
low the tracking and planning of materials consumption (Mabert et al., 2001)
- hence Material Requirements Planning (MRP) systems - and were further en-
hanced to support manufacturing, leading to Manufacturing Resource Planning
(MRP II) systems (Shanks & Seddon, 2000). Competitive pressures on the im-
plementing organisations provided the impetus for these MRP II systems to be
extended further to incorporate other corporate functions such as sales, human
resources, purchasing and finance, thus leading to Enterprise Resource Planning
(ERP) systems (Shanks & Seddon, 2000; Murphy & Simon, 2001; Barker & Frol-
ick, 2003). The evolution of ERP systems is illustrated in Figure 2.1.
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(After: Watson and Schneider (1999, p.7), Adam and Sammon (2004, p.4) and
McGaughey and Gunasekaran (2007, p.32))
Figure 2.1: Evolution of ERP Systems
A definition of ES is required so that ES may be meaningfully discussed in
an organisational context. In particular, ES must be distinguished from other
Information Systems used in the same context. Table 2.1 below summarises
some of the definitions found in the literature as well as highlighting the inter-
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changeability of the terms ERP and ES.
While the term ERP reflects the manufacturing roots of such systems, their
scope has been extended so much that Davenport (2000) regards the term ERP
as somewhat obsolete and the term ES (ES) as more appropriate. There is evi-
dence to suggest that ES as a term did not emerge in academic literature until
after 1997 (Lorenzo, 2004). Lorenzo (2004) notes Davenport (1998)’s work as
one of a group of "pioneer works" on ES. Since then, the term Enterprise Sys-
tem (ES) has gained some currency in the literature, as evidenced by Seddon
et al. (2003); Shanks and Seddon (2000); J. Ward et al. (2005); Shang and Sed-
don (2002) and Gattiker and Goodhue (2005). However, a significant amount
of literature, for example Arnold (2006), Somers and Nelson (2003) and Sutton
(2006) regards the terms ERP and ES as interchangeable, as evidenced in Ta-
ble 2.1:
Table 2.1: ES Definitions
Definition of ES Source Themes
ES: Another term for ERP systems
Arnold (2006); Howcroft,
Newell, and Wagner (2004);
King and Burgess (2006);
J. C. Lee and Myers (2004);
Lorenzo, Kawalek, and Wood-
Harper (2005); Nah and Lee-
Shang Lau (2001); Pan and
Tan (2005); Rikhardsson and
Kraemmergaard (2006); Robey
et al. (2002); Somers and Nelson
(2003); Sutton (2006)
Interchange-
ability of
terms ERP
and ES
ES: Include one or more of the follow-
ing: ERP, SCM and/or CRM systems
Hendricks, Singhal, and Strat-
man (2006) Suite of
applications,
including
ERP, all part
of ES
ES: Solutions such as MRP, MRPII,
ERP, SCM and CRM Turner and Chung (2005, p.119)
ES: Include ... ERP and SCM systems Maroofi, Sadeghi, and Mojoodi(2011, p.356)
ES: Extended ERP including SCM and
CRM Adam and Sammon (2004, p.7)
ES or ERP with SCM, CRM, DW and
AI added Shakir (2003, p.151)
ERP: From a base in manufacturing
and financial systems, ERP systems
may eventually allow for integration of
inter-organisational supply chains
Markus, Axline, Petrie, and Ta-
nis (2000, p.245)
ES: Packages of computer applications
that support many [or] most of an [or-
ganisation’s] information needs
Davenport (2000)
Suite of
applications
Continued on next page
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Table 2.1 – Continued from previous page
Definition of ES Source Themes
ES: Configurable, off-the shelf software
packages that provide an integrated
suite of systems and information re-
sources for operational and manage-
ment processes across a broad range of
business activities
Brehm, Heinzl, and Markus
(2001); J. Ward et al. (2005)
ES: Large-scale organisational systems
built around packages of enterprise
system software
Shang and Seddon (2002)
ES: Integrated, enterprise-wide, pack-
aged software applications that im-
pound deep knowledge of business
practices accumulated from vendor
implementations in many organisa-
tions
Shang and Seddon (2003)
Standard-
isation; Em-
bodiment of
best
practices
ES: Involve ... the standardisation of
processes Davenport (1998, p.127)
ERP: The real benefits ... are its ability
to standardise business processes
J. Lee, Siau, and Hong (2003,
p.57)
ERP: A means for standardising ... spe-
cific processes, hence reducing varia-
tion in processing practice, time, and
error
Bendoly and Cotteleer (2008,
p.25)
ERP: Reduce[s] equivocality through
business process standardisation that
helps ensure information is presented
in a consistent manner.
Stratman (2007, p.206)
ERP: Offer[s] the integration of busi-
ness processes and functions across the
organisation based on a way of work-
ing deemed "the best" for particular in-
dustries by software vendors, manage-
ment consultants and industry-based
experts
Wagner and Newell (2004,
p.306), citing Z. Lee and Lee
(2000) and Shanks and Seddon
(2000)
ES: A method for the effective plan-
ning and controlling of all the re-
sources needed to take, make, ship and
account for customer orders in a manu-
facturing, distribution or service com-
pany
Rikhardsson and Kraemmer-
gaard (2006) citing Rashid,
Hossain, and Patrick (2002, p.
37)
Centralised
database,
planning
and control
ERP, aka ES: Tools used to manage all
the enterprise data, and to provide in-
formation to those who need it when
they need it
Somers and Nelson (2003)
ES: Involve the centralisation of control
over information Davenport (1998, p.127)
Continued on next page
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Table 2.1 – Continued from previous page
Definition of ES Source Themes
ERP: Enterprise wide resource plan-
ning systems (ERP systems) attempt to
integrate all corporate information in
one central database
Dechow and Mouritsen (2005,
p.692)
ERP: At the heart ... is a central
database that draws data from and
feeds data into a series of applications
supporting a wide range of company
functions
Kraemmergaard, Moller, and
Boer (2003, p.339)
ERP: A typical system integrates all
these functions by ... centralising all in-
formation in a single database accessi-
ble by all modules
I. J. Chen (2001, p.377)
ERP: A means for ... centralising spe-
cific processes, hence reducing varia-
tion in processing practice, time, and
error
Bendoly and Cotteleer (2008,
p.25)
ERP: All decisions are made centrally
and communicated to local operations
for execution ... Central database and
one or more applications servers ...
Centralised architecture
Markus, Tanis, and Fenema
(2000, pp44-45)
ES: Enable the integration of
transactions-oriented data and
business processes throughout an
organisation
Lorenzo et al. (2005) citing
Markus and Tanis (2000)
Integration
of processes,
organisa-
tional
functions
and data
ES: Support common, global business
processes and therefore facilitate data
integration across the enterprise
Scott and Vessey (2002)
ES: Commercial software packages
[that] promise the seamless integration
of all the information flowing through
a company
Davenport (1998); Gattiker and
Goodhue (2005)
ES: Process-based applications that fa-
cilitate integrated business process and
information flows across the organisa-
tion
Grant and Chen (2005)
ES: Commercial software applications
that support and integrate organi-
sational processes across functional
boundaries
Elmes, Strong, and Volkoff
(2005)
ERP: Comprehensive, packaged soft-
ware solutions [that] seek to integrate
the complete range of a business pro-
cesses and functions in order to present
a holistic view of the business from a
single information and IT architecture
Gable (1998)
Continued on next page
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Table 2.1 – Continued from previous page
Definition of ES Source Themes
ES, aka ERP: An integrative mech-
anism connecting diverse organisa-
tional units by shared data and soft-
ware modules
King and Burgess (2006); Dav-
enport (1998)
ERP: A business management system
that comprises integrated sets of com-
prehensive software, which can be
used to manage and integrate all the
business functions within an organisa-
tion with a rationalised data architec-
ture characterised by core process in-
tegration and shared product and/or
customer databases
Schlichter and Kraemmergaard
(2010, p.487) citing Ross, Weill,
and Robertson (2006)
ERP: Large complex Information Sys-
tems that integrate and streamline the
organisation’s business process across
departmental borders.
Nafeeseh and Al-Mudimigh
(2011, p.185)
ERP: Enterprise Resource Planning
(ERP) software systems integrate key
business and management processes
within and beyond a firm’s boundary.
Hitt et al. (2002, p.71)
ES. aka ERP: Based on a suite of inte-
grated software modules and a com-
mon central database.
Laudon and Laudon (2014,
p.369)
The interchangeability of the terms ES and ERP, as evidenced in Arnold (2006);
Howcroft et al. (2004); King and Burgess (2006); J. C. Lee and Myers (2004);
Lorenzo et al. (2005); Nah and Lee-Shang Lau (2001); Pan and Tan (2005);
Rikhardsson and Kraemmergaard (2006); Robey et al. (2002); Somers and Nel-
son (2003); Sutton (2006) and Shakir (2003) is at odds with the view expressed
by Hendricks et al. (2006); Turner and Chung (2005); Maroofi et al. (2011);
Adam and Sammon (2004) and Shakir (2003), where ES is defined as a suite
of applications encompassing ERP, SCM, CRM and possibly Data Warehous-
ing and Artificial Intelligence. Large application suites such as Customer Rela-
tionship Management and Supply Chain Management have traditionally been
defined as systems separate from ERP. However, Markus, Axline, et al. (2000,
p.245) noted that ERP systems might evolve from their base in manufactur-
ing and financial systems to ultimately include inter organisational supply
chains. One of the precedents of Markus, Axline, et al. (2000)’s observation
is Davenport (1998, p.124), who draws the typical ERP system as extending to
include supply and service applications. This is illustrated in Figure 2.7. Thus
there is justification for defining ES as encompassing CRM and SCM as well as
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ERP, as all of these systems span multiple business processes and functions.
To define ES as inclusive of SCM and CRM as well as ERP, it needs to be
demonstrated that CRM and SCM are also defined as organisation wide sys-
tems or at least as parts of an organisation wide (or intra-organisational) sys-
tem. Such inclusion is explicit in McGaughey and Gunasekaran (2007), Adam
and Sammon (2004) and Laudon and Laudon (2014). McGaughey and Gu-
nasekaran (2007) in particular hold that the evolution of the ES (as shown
in Figure 2.1) progresses beyond the “traditional” view of the scope of ERP
to include activities such as SCM and CRM and even regulatory activities as
well as supply-chain activities extending to the consumer (McGaughey & Gu-
nasekaran, 2007, p.32).
This evolution of ERP into the ES is driven by common Data Warehousing plat-
forms enabling the extensive sharing of data (and thus process and function in-
tegration) and also by the explosion of the various forms of e-commerce over
the internet (McGaughey & Gunasekaran, 2007, pp28-30). Similarly, Adam
and Sammon (2004, p.7) remark that ERP has evolved from manufacturing
and production support applications to include back-office operations such as
HR and Finance as well as front-office operations such as Sales and Marketing.
Ultimately such integration extends to include SCM and CRM; this is implied
in Figure 2.7 and illustrated in Figure 2.2.
As well as the issues of the interchangeability of ES/ERP and ES as a term
inclusive of ERP, SCM and CRM, Table 2.1 suggests a number of other com-
mon themes when ES or ERP are defined: The dominant themes are ones of
process, function and data integration across the organisation, followed by cen-
tralised planning and control, standardisation and embodiment of best practices and
the ES as a suite of applications. These themes are explored in more detail in
Section 2.3.
Thus, a complete definition of an ES (ES) needs to encompass these major
themes identified from the literature, as they demonstrate characteristics that
uniquely distinguish ES from other Information Systems.
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(Adam & Sammon, 2004, p.7)
Figure 2.2: The Extended ERP System
Therefore, an ES may be defined as,
A package of configurable and customisable modules, embodying best
practices, that coordinates processes and integrates data, resources and
functions across multiple organisational subunits in one or more or-
ganisations and provides central planning and control of those data,
processes, resources and functions.
This definition may include ERP, SCM, CRM and Data Warehousing as neces-
sary, as all these application suites demonstrate considerable integrative and
organisation spanning characteristics similar to ES.
While ES are a subclass of Information System, comprising of technological
artefacts, the people that utilise the technology, and the processes embedded
in the system itself and also used by the people involved (Figure 2.3), they have
a reach, depth, scope and complexity that sets them apart from other Informa-
tion Systems. In particular the integrative nature of ES is singular: Laudon and
Laudon (2014, p.83, p.369), clearly referring to Hitt et al. (2002) illustrate this
by describing how a single event such as a customer order triggers processes
spanning inventory control, order fulfilment, manufacturing and finance.
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(After: Davenport (1998, p.124) and Alter (1992))
Figure 2.3: The ES as a subclass of Information System comprising of People,
Process and Technology
The distinctive and highly integrative nature of ES, as evidenced by Lorenzo
et al. (2005), Davenport (1998), Gattiker and Goodhue (2005), Laudon and
Laudon (2014), Hitt et al. (2002) and others, has implications for how ES are
used, the role they play in organisations and on the role they play in allow-
ing those organisations to outperform their competitors and outperform the
expectations of their stakeholders and any regulatory bodies. Unlike other
Information Systems, the scope of the ES is the organisation (and sometimes
beyond); thus, the use of an ES has to be considered in the context of the dif-
ferent organisational functions that use it and the interactions between those
organisational functions.
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The next three sections explore this further by discussing the nature of ES,
how their breadth and scope imbues them with unique characteristics and the
implications of this for their use in both private sector and public utility or-
ganisations. Some of the defining characteristics of ES and their implications
are explored in Section 2.3, while Section 2.4 discusses experiences of ES use.
Section 2.5 focuses on Enterprises Systems use in public utility organisations
where the regulator and competitive environment, as well as stakeholder ex-
pectations, are well documented.
2.3 Characteristics of ES
2.3.1 Introduction
While Section 2.2 defines an ES as "a package of configurable and customisable mod-
ules, embodying best practices, that integrates data, processes, resources and functions
across one or more organisations and provides central planning and control of those
data, processes, resources and functions," this does not address the complexities
associated with ES selection, implementation and use. Nor does it address
the costs and expected returns associated with ES. This section discusses the
characteristics that distinguish ES from other Information Systems.
The section is divided into subsections as follows: Subsections 2.3.3, 2.3.4 and
2.3.5 expand on the characteristics inherent in the definition arrived at in the
previous Section 2.2: Process, data and function integration, central planning
and control and embodiment of best practices. Subsection 2.3.2 continues by
discussing the ES as a suite of modular applications, followed by Section 2.3.6,
which outlines the configuration vs customisation choice faced by ES imple-
mentors. This is connected to implementation cost and process fit within the
organisation, as discussed in Subsection 2.3.7, which concludes this section by
commenting that, given the cost, the contribution of ES to organisational per-
formance is poorly understood.
2.3.2 Suite of modular applications
The definition of an ES as a suite of applications implies a discrete set of com-
puter programs connected using a common database core. Thus ES are mod-
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ular, which makes them amenable to configuration, in that only the modules
appropriate to the business need be deployed (Davenport, 1998, p.125). A typ-
ical example is SAP R/3, where the number of modules installed is typically
at the discretion of the customer. Each module typically corresponds to a busi-
ness functional area (Hitt et al., 2002, p.7) with integration between the various
modules achieved via a central database (Davenport, 1998, p.125). The modu-
larity inherent in SAP R/3 is illustrated in Figure 2.6.
2.3.3 Integration of processes, data and functions
Davenport (1998) describes ES as “a dream come true,” as they promise the
“seamless integration of all the information flowing through a company.” Legare
(2002) uses similar language and states that “ERP systems have near magical
effects,” but adds the important proviso that this is only when they work as
promised. Gattiker and Goodhue (2005) state that some organisations have
achieved “impressive” benefits from their ERP systems; Robey et al. (2002) as-
sert that ERP systems are beneficial because of their integrative nature, and
also point out that it is frequently easier to replace disconnected legacy sys-
tems with a single integrated system rather than upgrade them individually.
Hitt et al. (2002, p.73), in stating the evident attraction of ERP systems, note
that unlike earlier systems that performed many of the functions of ERP, the
"standardised and integrated" Enterprises System environment achieves a hith-
erto unrealised level of interoperability. This is vividly illustrated as follows:
"For example, when a salesperson enters an order in the field, the transaction
can immediately flow through to other functional areas both within and extemal
to the firm. The order might trigger an immediate change in production plans,
inventory stock levels, or employees’ schedules, or lead to the automated genera-
tion of invoices and credit evaluations for the customer and purchase orders from
suppliers." (Hitt et al., 2002, p.73)
Thus ES present the alluring prospect of integration across several business
units. In an effort to more clearly articulate how such integration can be char-
acterised, Giachetti (2004, p.1151) offers the following Enterprise information
integration framework, presented in Figure 2.4:
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(Giachetti, 2004, p.1151)
Figure 2.4: Enterprise Information Integration Framework
With reference to Hitt et al. (2002), Laudon and Laudon (2014) and Davenport
(1998) in particular, Giachetti (2004)’s framework may be appropriated to illus-
trate the distinction between ES and other organisational Information Systems.
In particular, ES uniquely coordinate processes across organisational subunits
in a manner illustrated in Figure 2.5.
(After Davenport (1998), Hitt et al. (2002), Giachetti (2004), Adam and Sammon
(2004), Laudon and Laudon (2014) and freesaptutorial.com)
Figure 2.5: ES as Process Coordinator
Figure 2.5 illustrates, that, while ES integrate at several levels in the organ-
isation, they are distinctive in that they integrate at the level of process co-
ordination in a way that other organisational Information Systems do not.
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Thus an organisation using an ES will expect ordering, manufacturing, ful-
filment, inventory and finance subunits (for example) to be coordinated by
processes that span all of those subunits.
(www.freesaptutorial.com)
Figure 2.6: The SAP Integration Model
Thus Figure 2.2 and Figure 2.6 both present an Extended ERP and the SAP
R/3 ES as large systems that integrate different organisational processes and
functions. In both cases there is a central database at the core. ES integrate both
processes and data, that is, they provide a unified view of data across organisa-
tional boundaries and they permit business process to span those same bound-
aries (McGaughey and Gunasekaran (2007, p.24), Gattiker and Goodhue (2005,
p.559) and
Huang et al. (2004, p.101)). In addition ES integrate different functional areas
and even different sites and organisational entities within multinational firms
(Adam & O’Doherty, 2000, p.306). Figure 2.1, Figure 2.5 and Figure 2.2 show
how the ES has evolved into a package of applications that can extend across
all functions in every organisation in the supply chain from the end consumer
all the way back to suppliers. This distinguishes ES from other Information
Systems.
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2.3.4 Central Planning and Control
Figure 2.7 illustrates the central role the database place in any ES. While ES
consist of discrete applications, they all have a central database in common.
This is a fundamental difference between ES and older, disjointed legacy sys-
tems. Figure 2.7 also shows that reporting applications are tied to the same
central database. Per Davenport (1998), managers and stakeholders make use
of these reporting applications to monitor production and to plan at the oper-
ational, tactical and strategic levels in the organisation.
Centralised databases and reporting facilitate centralised control and planning
in a manner not facilitated by legacy systems. Managers can make compar-
isons between different sites and operational units in the organisations. Con-
sistent targets can also be set. In some cases ES are implemented to allow
centralised control to be imposed on an otherwise disjointed organisation.
Other centralised control opportunities present themselves subsequent to ES
implementation: Streamlined and centralised procurement processes become
possible, as well as centralised inventory management.
2.3.5 Standardisation and embodiment of best practises
ES are credited with improving process efficiency (Davenport, 2000) and for es-
tablishing or importing best practice (Seddon et al., 2003) and standardisation
of processes (Adam & O’Doherty, 2000) into the organisation. Standardisation
is closely associated with centralisation and is probably most evident in mul-
tisite organisations where processes may vary. Imposing a unified, centralised
ES endures that all sites in the organisation are using the same processes. This
may be problematic with sites where significant cultural differences or varia-
tions in the business environment exist. A decision must be made whether to
impose standardised processes or permit some process variation to accommo-
date variations in environment.
Embodiment of best practices is not necessary for either central control or stan-
dardisation. Nevertheless, this is another possible motivator for ES implemen-
tation. The vendor will present its ES as encapsulating all that it has learnt
from previous implementations. The ES thus represents, in principle, the very
best of possible business processes. The organisation implementing the ES is
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(Davenport, 1998, p.124)
Figure 2.7: The SAP integration model
thus reassured that the processes explicit in the ES are by definition better than
what it has already.
Reality suggests that this rosy situation is not always the case. Z. Lee and Lee
(2000) describe two sets of canonical (formal, documented) processes and non-
canonical (informal, actual) processes which to varying degrees dictate how an
organisation works. Thus an organisation implementing an ES may choose to
customise the ES to its existing, well-documented (and thus canonical) pro-
cesses at considerable cost. Conversely, it may discard its own processes in
favour of the canonical processes embedded in the ES. In either case, the risk
exists that non-canonical processes are not adequately documented and im-
plemented in the new ES. Consequently, regardless of customisation effort,
the resultant ES may not represent how the organisation actually works or is
supposed to work. Subsection 2.3.6 discusses issues with customisation and
configuration further.
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2.3.6 Configuration and customisation
Figures 2.1, 2.2, 2.6 and 2.7 show how the ES has evolved into a package of
applications that can extend across all functions in every organisation in the
supply chain from the end consumer all the way back to suppliers. At the
level of an individual firm within this supply chain, achieving such a broad
and extensive level of integration can be a complex task both at organisational
and technical levels (Huang et al., 2004, p.101).
Unlike smaller Information Systems which may be tailored to an organisation’s
processes and structures, ES are built around packaged enterprise application
software which requires configuration or customisation to meet the organisa-
tion’s business needs (Shang & Seddon, 2003). Brehm et al. (2001) define con-
figuration as, “setting system parameters,” and customisation as, “making changes
to ERP software code.” Customisation by its nature is a significantly more com-
plex and costly activity than configuration (Z. Lee & Lee, 2000), unless it is
the relatively simple form of customisation by module selection described by
Davenport (1998, p.125).
Configuration and customisation may be described as proceeding in three
stages:
Customisation by Module Selection This stage involves identifying which
ES modules are to be purchased and implemented. The number and type
of modules purchased dictates how much of the organisation’s (or sup-
ply chain’s) functional units and processes are to be supported or even
automated by the ES.
Customisation by Code Modification Customisation, as defined by Brehm et
al. (2001), involves making changes to the program code in one or more
of the ES modules. While this stage may be regarded as optional, it may
regarded as desirable to ensure a close fit between organisational pro-
cesses, functions and the ES itself. Customisation at this level is, how-
ever, a costly and time-consuming processes with ongoing costs every
time the affected ES software is upgraded.
Configuration Stage This stage is limited to setting and altering the system
parameters for each module of the ES being deployed. This is also a
time-consuming process but considerably less expensive than code mod-
ification. However configuration presents less opportunity for ensuring
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a close fit between business processes and the ES being deployed.
As suggested in Subsection 2.3.5, customisation becomes important if the or-
ganisation wishes to accurately model its existing (understood) processes as
against merely adopting the processes packaged in the ES. The performance
of the resultant ES is dependent in part on this process fit, but customisation
carries a considerable implementation cost. Subsection 2.3.7 expands on the
issue of implementation cost versus performance further.
2.3.7 Implementation Cost and Contribution to Performance
Adam and O’Doherty (2000) state that the prime motivator for managers to
implement ERP projects appears to be the attainment of competitive advan-
tage over other organisations. As competitive advantage can be secured either
creating more value than competitors or undercutting competitors costs, any
such ES investment must cut costs or generate value. As it costs money to im-
plement and operate an ES, the return on that investment must consistently
yield cost savings, or increased returns in value, or both.
Subsection 2.3.6 briefly outlined the configuration and customisation options
open to the ES implementer. It also observed that customisation, while pro-
ducing better process fit, is a much more expensive option. It is not suffi-
cient, however, to represent the decisions surrounding ES implementation as
a simple dilemma between customisation and purchasing off-the-shelf. Z. Lee
and Lee (2000) describe two sets of canonical (formal, documented) processes
and non-canonical (informal, actual) processes which to varying degrees dic-
tate how an organisation works. If an ES is perceived as the embodiment of
a set of business knowledge (and therefore canonical processes) then Z. Lee
and Lee (2000) suggest that an organisation’s ability to obtain competitive ad-
vantage from an ES implementation is dependent on its ability to merge those
canonical processes with its own, existing, non-canonical processes.
The customisation dilemma thus becomes a deeper problem of how far the or-
ganisation is willing or able to adapt itself to obtain competitive advantage
from an ES implementation. In addition, Johannessen, Olaisen, and Olsen
(2001) note that any resulting competitive advantage is also dependent on the
organisation’s ability to explicate its tacit (or non-canonical) processes as part
of the ES implementation. Given the cost of customisation, frequently the im-
plementation of an ES requires the organisation to adapt to the ES package’s
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functionality (Lorenzo et al., 2005). The packaged nature of ES thus forces or-
ganisations to decide between a costly customisation process or substantially
changing their own business processes.
In conclusion, some of the very advantages of ES - integration, standardisation,
centralisation, application of best practices and customisation - may also prove
to be their greatest drawbacks. Tales of costly failure are abundant. The next
section briefly discusses some of the difficulties of ES implementation and then
goes on to cite some examples illustrating the difficulties encountered.
2.4 Experiences with ES
Some of the advantages of ES - integration, standardisation, centralisation,
application of best practices and customisation - may also prove to be their
greatest drawbacks. Tales of costly failures and "horror stories" are abundant
(Davenport, 1998, p.123). This section discusses some of the difficulties in brief
and then goes on to cite some illustrative examples.
2.4.1 Implications of ES implementation
Organisations report many difficulties and failures in implementing ES (Nah
& Lee-Shang Lau, 2001; Davenport, 1998). For example, mixed success with
ERP systems is documented in Barker and Frolick (2003); Gattiker and Good-
hue (2005); Gosain (2004); Huang et al. (2004); Mabert et al. (2001); Robey et
al. (2002) and Scott and Vessey (2002). In addition, problems have been re-
ported with CRM and SCM systems (Dickerson, 2003; Kale, 2004). Yeo (2002)
comments in a broader context that many Information Systems projects have in
fact failed, either by exceeding budget and schedule or by failing to meet users’
requirements (Yeo, 2002). Barki and Pinsonneault (2002) support this view by
noting that, while there are many success stories, half of all ERP projects fail
to achieve their expected benefits. In addition, many ERP benefits take much
more time, money and effort to realise than originally anticipated (Barki &
Pinsonneault, 2002). Some of this cost and effort may be attributed to the very
high cost of customising the ES to meet the organisation’s needs (Z. Lee & Lee,
2000).
Both Figure 2.1 and Figure 2.2 show how the ES has evolved into a package
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of applications that can extend across all functions in every organisation in the
supply chain from the end consumer all the way back to suppliers. At the
level of an individual firm within this supply chain, achieving such a broad
and extensive level of integration can be a complex task both at organisational
and technical levels (Huang et al., 2004, p.101) with failures at the technical
level evident when attempts are made to customise the system being deployed
(Themistocleous, Irani, & O’Keefe, 2001, p.202).
ES are by their nature process-focused systems. They both embody and inte-
grate business processes and the implementation process can have a dramatic
transformative effect on those processes. Part of the ES implementation may
involve a BPR (Business Process Reengineering) exercise where an organisa-
tion examines, explicates and transforms its internal processes and possibly
replaces those processes with some of the best practices embodied in the ES.
The impact of this on the organisation should not be underestimated. An effec-
tive BPR exercise as part of an ES implementation should involve a thorough
examination of both tacit and explicit processes and and a deep understanding
of how those processes affect core competencies and thus the organisation’s
competitive position. However the exigencies of ES implementation (includ-
ing grappling with the complexity and scale of the system being implement)
dictates that this is frequently not the case.
The integrative nature of ES means that any processes therein are shared across
an organisation. This has implications for multi-site organisations where sim-
ilar functions are supported by different business processes in different loca-
tions. These differences may be attributed in part to cultural and values differ-
ences, as well as different histories (path dependency) for different locations.
However the centralised data base of an ES and the necessity to standardise
common processes across an organisation forces different sites to share a com-
mon data source and to use the same processes. This may not always be ad-
vantageous.
The ES as embodiment of business processes and best practices has deeper im-
plications. Gosain (2004) asserts that as an ES is implemented, such processes
and practices become standardised and frozen, an effect described as the “Iron
Cage.” This may not be such an issue in the short term if the most effective pro-
cesses and practices are frozen. However, the changing external environment
may make them less relevant and useful over a longer period of time. Worse
still, an ineffective ES implementation may embody, or freeze, ineffective or
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Table 2.2: Overview of ES implementation impact in selected companies
(Rikhardsson & Kraemmergaard, 2006, p.45)
even harmful processes and practices.
2.4.2 Some Implementation Experiences
This subsection examines some examples of ES implementation from the lit-
erature, with the objective of illustrating where some of the limitations of ES
implementations lie. Table 2.2 illustrates the stated impacts of an ES implemen-
tation in selected Danish companies (Rikhardsson & Kraemmergaard, 2006).
This summary highlights some of the stated impacts as more streamlined and
integrated processes, increased data quality, inventory reduction, changed
business practices and improved business efficiency (Rikhardsson & Kraem-
mergaard, 2006, p.45). These findings are in keeping with the benefits of ES
stated in Section 2.3.
Rikhardsson and Kraemmergaard (2006, pp45-46) also point out that ES, while
directly contributing only negligible advantage over
other companies (they had implemented ES too), are a necessity for being
competitive in the market at all. None of the companies in Rikhardsson and
Kraemmergaard (2006)’s study cited the ES as the direct cause of superior com-
petitive performance.
A 2003 study of 217 manufacturing companies is similarly informative.
Botta-Genoulaz and Millet (2005, p.579) articulate a wide range benefits ob-
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Table 2.3: Benefits of ES implementation
(Botta-Genoulaz & Millet, 2005, p.579)
served from ES implementations; this is shown in Table 2.3. Some benefits
are notable for the low level at which they have been realised - in particular
the establishment of a common view across the company, clarification of the
company’s structure, the opening up of departments, improvement in supplier
relationships and control of lead times and costs.
Botta-Genoulaz and Millet (2005, p.580) also enumerate the traps observed by
the survey participants; these are shown in Table 2.4. Especially, lack of plan-
ning, no process reengineering and poor requirements definition are cited as
problems that may be encountered during ES implementation.
These experiences in ES implementation, as summarised by these two studies,
illustrate the various benefits and pitfalls experienced by private sector organ-
isations. In some cases the benefits attained fell far short of those expected;
in others, expectations were low to start with. None of the examples refer-
enced in the studies above represents an outright failure. Davenport (1998)
noted, however, that. "The growing number of horror stories about failed or out-of-
control projects should certainly give managers pause". Barker and Frolick (2003)
describes the case of a failed ERP implementation at a bottling company, a
failure attributed to poor communication and lack of management support
(Barker & Frolick, 2003, p.47). Xue, Liang, Boulton, and Snyder (2005) cite
five significant failures in China; the reasons for failure ranged from standards
mismatch to lack of preparation to inability of the system to adapt to organisa-
tional change.
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Table 2.4: ES implementation traps
(Botta-Genoulaz & Millet, 2005, p.580)
2.4.3 Analysis
The studies cited show that failures in ES implementation are well known and
have multiple causes. In addition, while ES implementation has proven ben-
efits, one study indicates no clear link to competitive advantage and another
study shows that improvements in cost control are only realised in 56% of
cases Botta-Genoulaz and Millet (2005). Therefore ES implementation may
be described as risky and its effect on competitive position is, at best, poorly
understood. This is due in part to the tendency of different organisations to
implement similar ES (Beard & Sumner, 2004, p.129). Instead, Beard and Sum-
ner (2004, p.129) suggest that, amongst other reasons, competitive advantage
may be obtained from the successful alignment of an ES with an organisa-
tion’s strategy, once implementation is complete and usage is under way. This
is echoed by Botta-Genoulaz, Millet, and Grabot (2005, p.515), who state that
the resultant productivity gain is contingent on the usefulness of the ES. Finally,
Uwizeyemungu and Raymond (2012, p.84) uses a Dynamic Capabilities The-
ory approach to show that the business value of an ES design is influenced
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by its intended use and its level of integration, flexibility and transversality.
These are design considerations that ultimately effect how the ES can be used
and how closely this fits the overall business strategy.
In all of the cases and studies mentioned in this section, the ES implementation
is invariably described in the context of supporting a manufacturing operation
and thus any improvements in competitive position are also described in that
context. While extensive research has been done on ES implementation in the
private sector, the public sector has been relatively ignored. Public sector and
public utility organisations are by their nature more service focused. Given
the growth in importance of the service sector, some examination of ES imple-
mentation in this context is justified. The next section describes some of the
characteristics of public utilities and the implications for ES implementation.
2.5 ES and Public Utilities
ES research to date has focused on the private sector primarily, with relatively
little research done on ES in public utility companies (Spano and Bello (2011,
p.2) and Botta-Genoulaz and Millet (2006, p.203)). Spano and Bello (2011)
refers to M. A. Ward (2006), which presents a table of 2002 public and pri-
vate sector IT rankings. ERP, SCM and CRM rank 5.5 in the private rankings
but only 18.5 in the public sector (M. A. Ward, 2006, p.53). It is unclear whether
lack of opportunity or lack of interest is the root cause of the relative paucity of
research in this area. Nevertheless, public sector utilities present some useful
opportunities for examining ES usage.
Public sector ES implementations differ from the private sector in that, unlike
private sector organisations which may be involved in manufacturing, pub-
lic sector organisations are almost exclusively service - focused (Byrne (2008,
p.20), citing Schiflett and Zey (1990)). Thus the MRP component of private sec-
tor ES is missing from public sector ES (Botta-Genoulaz & Millet, 2006, p.219).
Public sector organisations can also have more complex management struc-
tures then private organisations (Wagner & Newell, 2004, p.4). In addition,
procurement processes will also be different (Blick, Gulledge, & Sommer, 2000,
p.X). However, Blick et al. (2000) also assert that the technical difference be-
tween the later phases of public and private ES implementations are mostly
similar; Wagner and Newell (2004, p.4) confirms this.
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Like private organisations, public sector organisations see integration as a ben-
efit of ES. Other motivations for the public sector are increasing efficiency, in-
creasing effectiveness, improving processes, removing duplication and reduc-
ing costs (Chang, Gable, Smythe, and Timbrell (2000, p.494), (Hurbean, 2009,
pp8-9) and Harrison (2004, p.7, p.41)). In addition, Mandal and Gunasekaran
(2003, p.278) cites replacement of costly and poorly integrated legacy systems
the major motivator for the implementation of SAP R/3 in a water utility, while
Solis, Putnam, Gemoets, and Almonte (2002, p.1112) cites Miranda (2000) and
Sclafani (2000) in emphasising the attractiveness of using ES to connect previ-
ously disjoint government departments.
While achieving competitive advantage appears to be a less relevant concern
for the public sector, the regulatory environment within which public utili-
ties operate is very well documented. Public utility organisations have tran-
sitioned from being state-funded single operators to open regulated markets
with some degree of competition, whether directly or by proxy. Consequently
their work is very closely and publicly regulated. Public sector organisations
have different stakeholders than private sector organisations, in particular one
of those stakeholders remaining the state. The regulator, also a stakeholder in
the public utility, can specify what it can charge, what to earn on its asset base,
and what regulatory standards it must meet.
The motivations for implementing ES in the public sector are cost reduction,
establishment of central control and enforcement of standards. The need for
competitive advantage is substituted by a requirement to meet or exceed stake-
holder expectations. This includes delivering a utility service at a price deter-
mined by the regulator, at a cost equal to or lower than that allowed by the
regulator.
2.6 The Challenge of Using ES to Meet or Exceed
Stakeholder Expectations
ES are large, complex packages of software whose reach extends beyond tra-
ditional functional and organisational boundaries to integrate processes, data
and functions across the whole supply chain. As such they are expensive to
implement, difficult to configure and failures both on the organisational and
technical level are frequent.
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The sheer size and reach of ES dictates that they are of necessity complex suites
of applications. The hardware and networking challenges are enormous, to
the extent that the implementation focus of a lot of organisations is reduced
to getting the system running as distinct from an optimal deployment. It is
possible that this complexity makes it difficult to link the investment in ES to
business performance (Jacobs & Bendoly, 2003, p.234).
It is not surprising, therefore, that it is difficult to perceive how implementa-
tion or use of an ES can lead to competitive advantage, especially when high-
profile commentators such as Carr have asserted that the exact opposite is the
case, namely that information technology in general “corrodes” competitive
advantage (Carr, 2004).
It is clear from the literature that ES are perceived as beneficial due to their in-
tegrative nature (Davenport (2000), Hitt et al. (2002) and Laudon and Laudon
(2014)), their customisability and the embodiment of best practices and pro-
cess efficiency (Seddon et al., 2003). Shang and Seddon (2002) categorise the
perceived benefits of ES as follows: Operational, Managerial, Strategic, IT In-
frastructure and Organisational (Shang & Seddon, 2002, p.290). The way these
benefits develop over time is illustrated in Table 2.5. Significantly, no short-
term strategic benefits are identified and it is also suggested that a loss of com-
petitive advantage may occur when competitors use similar processes (Shang
& Seddon, 2002, p.290). This is an argument advanced also by Carr (2004,
pp82-83), who asseverates that the generic processes embodied in an ES, while
encapsulating the state of the art of relevant business practice, provide little
opportunity for an organisation to set itself apart from its competitors.
Consequently, while it is accepted that Information Technology in general may
contribute to the improvement of organisational performance (Melville et al.,
2004), the nature and extent of that contribution is poorly understood (Jacobs
& Bendoly, 2003; Ravichandran & Lertwongsatien, 2005). Carmeli and Tishler
(2004) underline this argument by suggesting that “measuring core resources and
their effect on organisation performance is often difficult.”
It is unclear whether the benefits of ES are brought about by the technology
itself or the implementation process. For example, Alvarez (2002) asserts that,
in the case of an organisation’s values, the implementation process itself is
far more influential than the actual technology implemented. In addition,
Henderson and Venkatraman (1993) assert that it is the application of business
and IT capabilities to develop and leverage a firm’s IT resources for organi-
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Table 2.5: Patterns of perceived net benefit development
(Shang & Seddon, 2002, p.290)
sational transformation, rather than the acquired technological functionality,
that secures competitive advantage for firms.
Melville et al. (2004) and Bharadwaj (2000) also highlight the uncertainty sur-
rounding the link between IT and organisational performance but offer a re-
search blueprint as a means to gaining knowledge about the impact of IT on or-
ganisational performance. This blueprint - based on the Resource Based View
(RBV) of the firm - treats the firm as “a bundle of idiosyncratic resources and
related capabilities, the interplay of which delivers competitive advantage” (Butler,
2003). Melville et al. (2004) recommend the RBV on the grounds that it pro-
vides a “robust framework for analysing whether and how IT may be associated with
competitive advantage.”
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Understanding the performance of an organisation is critical if the role of an
ES in affecting that performance is also to be understood. For private sector or-
ganisations, organisational performance may be expressed in terms of market
performance, profits and rents gained and returns to shareholders. However,
the details are likely to be unclear. Conversely, a public sector utility’s organ-
isational performance can be expressed clearly in terms of its ability to meet
or exceed the expectations clearly laid down and documented, in considerable
detail, by the regulator.
Thus, public sector utilities present an opportunity for further research on the
role of ES in improving organisational performance by increasing their ability
to meet or exceed the expectations of their stakeholders. First, stakeholder ex-
pectations for a public utility in a regulated open market are well defined by
virtue of the regulator publishing extensive documentation on the parameters
within which the utility must perform. Second, the literature on ES implemen-
tation and use in the public sector is far more limited in scope and extent than
similar literature on ES usage in the private sector.
As the Resource Based View of the firm treats the organisation as an aggre-
gation of distinctive resources (Butler, 2003) and provides a solid basis for ex-
amining the role of IT in enhancing organisational performance (Melville et
al., 2004), it provides a useful theoretical basis for examining the role of ES in
enhancing the performance of a public utility, notably because the parameters
under which that performance is measured are documented in considerable
detail.
Chapter 3, therefore, introduces and discusses the Resource Based View and
Dynamic Capabilities and suggests how this theoretical approach might be
applied to the examination of the role ES in enhancing the ability of public
utilities to meet or exceed stakeholder expectations.
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Chapter 3
The Resource Based View and
Dynamic Capabilities
3.1 Introduction
This Chapter introduces and discusses the Resource Based View (RBV) and
Dynamic Capabilities Theory (DCT) and suggests how this theoretical app-
roach might be applied to the examination of the role of Enterprise Systems
(ES) in enhancing the ability of public utilities to meet or exceed stakeholder
expectations.
As the Resource Based View (RBV) of the firm treats the organisation as an
aggregation of distinctive resources (Butler, 2003) and provides a solid basis
for examining the role of IT in general (and ES in particular) in enhancing or-
ganisational performance (Melville et al., 2004), it provides a useful theoretical
basis for examining the role of ES in enhancing the performance of a public
utility, notably because the parameters under which that performance is mea-
sured are documented in considerable detail.
Environmental models of firm performance and competitive advantage, such
as Porter (1980)’s “five forces” model, are dependent on two simplifying as-
sumptions, namely, that organisations within an industry possess similar re-
sources and pursue similar strategic goals and that any resource heterogeneity
that is introduced into this industry is short-lived because those resources are
freely tradable (Barney, 1991a, p.100). The problem with these assumptions is
that they exclude the possibility that firms may possess idiosyncratic resources
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and that those resources may be immobile (Barney, 1991a, p.100-101). Such re-
source heterogeneity and immobility is well documented in Penrose (1959),
Rumelt (1984) and Wernerfelt (1984).
This chapter proposes Dynamic Capabilities Theory (DCT) as a useful theoret-
ical lens for examining the role of ES in enhancing an organisations ability to
meet stakeholder expectations. Since any analysis of ES Implementation and
its influence on Competitive Advantage requires an internally-focused model,
this chapter discusses two internally focused views, namely the RBV and DCT,
which focus on an organisation’s strengths and weaknesses (Rugman & Ver-
beke, 2002, p.770).
It starts by briefly examining the history of DCT and its antecedent, the RBV.
The RBV is a theoretical viewpoint that posits the organisation as an aggrega-
tion of resources, where those resources may be orchestrated with a view to
obtaining superior rents.
DCT is then introduced, with particular emphasis on the emergence of DCT as
a means of addressing shortcomings of the RBV.
This chapter is structured as follows: Section 3.2 discusses in brief the origins
of the RBV and introduces the concept of nontradeable or inimitable resources.
The section concludes by articulating a framework relating these resources to
competitive advantage. Section 3.3 frames valuable, rare and inimitable re-
sources as distinctive resources and introduces the related concepts of core
capabilities and core competences. Section 3.4 presents a framework for re-
source - based analysis. Section 3.5 raises criticisms of the Resource - Based
View, leading to Section 3.6, which addresses some of these criticisms by in-
troducing DCT. Finally, Section 3.7 examines the applicability of DCT to ES
implementation.
3.2 The Emergence of the RBV
The RBV challenges the assumptions of resource tradability and similarity and
focuses the search for competitive advantage inwards, to a firm’s internal re-
sources. The RBV was originally articulated by Penrose (1959) and Wernerfelt
(1984). Penrose (1959) articulates the concept of the organisations as “a collec-
tion of productive resources.”, which are subdivided into physical resources and
human resources (Penrose, 1959, p.24). Penrose (1959) goes on to state that:
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"It is never resources themselves that are inputs in the production process, but
only the services that the resources can render ... resources consist of a bundle of
services and can, for the most part, be defined independently of their use, whereas
services cannot ... it is largely in this distinction that we find the source of the
uniqueness of each individual firm." (Penrose, 1959, p.25)
Penrose (1959) thus lays the foundation for the RBV and, in some respects,
anticipates the later DCT. However Wernerfelt (1984, p.171) notes that Pen-
rose’s work received little attention. Wernerfelt (1984, p.172) defines a resource
as “anything which can be thought of as a strength or weakness of a given firm.”,
clearly establishing the RBV as focused internally on the organisation rather
than on the organisation’s environment. As well as introducing the term Re-
source Based View, Wernerfelt (1984) goes on to introduce the concept of the re-
source position barrier, that is, when one organisation already holds a resource,
it will adversely affect the costs or revenues of later acquirers of that resource
(Wernerfelt, 1984, p.173). However, if substitute resources are available, then
returns to a holder of a given resource may be eroded (Wernerfelt, 1984, p.173).
Much of this analysis is based on the Five Forces Model from Porter (1980) and
it introduces the concepts of resource substitutability and resource heterogeneity.
In addition, Wernerfelt (1984, p.172) hints at the concept of resource value by
discussing “attractive, high profit yielding” resources, which are associated
with resource position barriers.
Further development of the RBV was made by Barney (1986): This paper
makes two significant contributions. First, organisations seeking to obtain
above normal returns from implementing product market strategies need to
look inwardly to exploit resources already under their control (Barney, 1986,
p.1239). The converse of this is that organisations that do not exploit resources
under their control can expect normal returns at best (Barney, 1986, p.1239).
Second, organisations that do enjoy above normal returns may do so because
of unique insights and and abilities within their control when they selected the
strategies that led to high returns (Barney, 1986, p.1240). While this is sug-
gestive of the later emerging concepts of resource immobility and resource rarity,
Barney (1986, p.1240) does suggest that luck also might be a factor.
However, Dierickx and Cool (1989a, p.1506) take issue with "strategic factor
markets", Barney (1986)’s concept of freely tradable resources, stating that such
resources are unlikely to lead to a sustainable competitive advantage. Not all re-
47 Simon James Fitzgerald Woodworth
3. THE RESOURCE BASED VIEW AND DYNAMIC CAPABILITIES
sources need be freely tradeable: Dierickx and Cool (1989a, p.1507) go on to
discuss the concept of critical or strategic asset stocks, which, for the purposes
of this discussion, may be regarded as analogous to resources. To achieve a
sustainable competitive advantage, such asset stocks must be nontradeable
(hence they may be considered rare or heterogeneously distributed) but in ad-
dition they must be resistant to threats of substitution or imitation (Dierickx
& Cool, 1989a, pp1507-1509). Therefore, any asset stock (or resource) must be
rare, inimitable and non-substitutable to confer a sustained competitive advan-
tage on an organisation in any given market.
The inimitability of an asset stock is contingent upon the process by which such
stocks are accumulated, namely the role of history, critical mass effects, as-
set interdependencies and causal ambiguity (Dierickx & Cool, 1989a, pp1507-
1509). The role of history, or time compression diseconomics (Dierickx & Cool,
1989a, p.1507) refers to the idea that certain stocks require a certain irreducible
amount of time to acquire. Critical mass effects or asset mass efficiencies im-
plies that when a certain quantity of a particular stock has been acquired, it
becomes easier to acquire further quantities of that stock (Dierickx & Cool,
1989a, p.1508). Also, the accumulation of asset stocks may depend on the ac-
cumulation of other stocks; additionally, the process by which certain stocks
are accumulate may be unclear (Dierickx & Cool, 1989a, p1508-1509). This is
described as causal ambiguity by Rumelt (1984, p.562). Finally, asset erosion also
servers as a barrier to imitation in that asset stock with slower “decay” rates
will preserve any asymmetry between organisations the longest (Dierickx &
Cool, 1989a, p.1508).
To summarise, Dierickx and Cool (1989b) argue that Barney (1986)’s strategic
factor market view of the tradability of strategic assets is not useful for deter-
mining the sustainability of competitive advantage (Dierickx & Cool, 1989b,
p.1514). This argument concerning sustainable competitive advantage is signifi-
cant as it attempts to identify the characteristics of resources that might lead
to a superior market position that can be retained over competitors in the long
term.
In a paper that Newbert (2007) describes as the first to present the RBV as
a comprehensive framework, Barney (1991a) points out that environmental
models of firm performance and competitive advantage (for example Porter
(1980)’s “five forces” model) are dependent on two simplifying assumptions,
namely, that organisations within an industry possess similar resources and
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pursue similar strategic goals and that any resource heterogeneity that is intro-
duced into this industry is short-lived because those resources are freely trad-
able (Barney, 1991a, p.100). Neither of these assumptions is useful within the
resource based view of the firm, as is indicated by Dierickx and Cool (1989a).
Instead, two alternative assumptions are substituted: First, it is assumed that
organisations within an industry may be heterogeneous with respect to the re-
sources they control and second, these resources may be imperfectly mobile
across organisations and thus any heterogeneity may be sustained (Barney,
1991a, p.101). These assumptions, at the core of the RBV, are emergent from
Wernerfelt (1984), Rumelt (1984), Barney (1986) and Dierickx and Cool (1989a).
Several additional useful concepts are defined in Barney (1991a), who cites
Daft (1983) in defining Resources as:
"all assets, capabilities, firm attributes, information, knowledge, etc. controlled
by a firm that enable the firm to conceive of and implement strategies that improve
its efficiency and effectiveness" (Barney, 1991a, p101)
Barney (1991a, p.106) notes that such resources are considered valuable only
if they permit an organisation to execute strategies that improve its efficiency
and effectiveness. Only valuable resources can be a source of competitive ad-
vantage or sustained competitive advantage (Barney, 1991a, p.106). An organisa-
tion enjoys a competitive advantage when it is “implementing a value creating
strategy not being implemented by any current or potential competitors” (Barney,
1991a, p.102). This competitive advantage is said to be sustained when the
other firms are “unable to duplicate the benefits of this strategy,” (Barney, 1991a,
p.102). Barney is at pains to point out that no specific duration is implied in the
definition of sustained competitive advantage; whether the advantage is sus-
tained is entirely contingent on the ability of current or future competitors to
duplicate the strategy (Barney, 1991a, p.103). Finally, resources are considered
rare if they are not possessed by large numbers of competing firms in the in-
dustry (Barney, 1991a, p.106). This follows from (Barney, 1991a)’s definition of
competitive advantage; it is not possible for a valuable resource to confer com-
petitive advantage on a firm if every other firm has access to the same resource
(Barney, 1991a, p.106).
Barney (1991a) also extends Dierickx and Cool (1989a)’s views on what at-
tributes make asset stocks, or resources, inimitable. As well as time compres-
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sion diseconomics, asset mass efficiencies, causal ambiguity and asset erosion
already described by Dierickx and Cool (1989a), Barney adds social complexity
to the list of antecedents of inimitability and points out that the inimitability
of certain resources may be dependent on very complex social phenomena,
which may be difficult or impossible for the firm to systematically manage or
influence (Barney, 1991a, p.110). Peteraf (1993) draws an important distinction
between causal ambiguity and social complexity: A firm may not be able to
identify its own strategically significant resources due to uncertainty of their
origins or value. However, a resource whose inimitability is grounded in so-
cial complexity rather than causal ambiguity, while difficult to exploit, is still
exploitable because its origins and value are understood (Peteraf, 1993, p.187).
The distinction here is informational: Causally ambiguous resources confer
no informational advantage to a firm over its competitors, even though they
still offer a competitive advantage, whereas socially complex resources confer
a considerable informational advantage as no competitor will be able to deter-
mine or duplicate the social conditions antecedent to those resources (Peteraf,
1993, p187-188).
From the concepts developed in Barney (1991a), and the earlier concepts de-
veloped in Penrose (1959); Wernerfelt (1984); Rumelt (1984); Barney (1986) and
Dierickx and Cool (1989a), it is possible to build a framework as follows:
• A competitive advantage may be obtained from resources which are valu-
able and rare.
• This competitive advantage may be sustained if those resources are also
inimitable and non-substitutable.
• The inimitability of resources is contingent on causal ambiguity, the role of
history, asset erosion, economies of scale and social complexity.
This is summarised in Figure 3.1.
3.3 Core Capabilities and Core Competencies
Resources that are rare, valuable, inimitable and non-substitutable can be said
to be distinctive; that is, such resources set an organisation strategically apart
from its competitors in the marketplace and allow it to gain a sustained com-
petitive advantage. Leonard-Barton (1992, p.111) asserts that core capabilities,
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3.3 Core Capabilities and Core Competencies
(Barney, 1991a; Dierickx & Cool, 1989a)
Figure 3.1: Antecedents of Sustained Competitive advantage
also known as core competencies (Prahalad & Hamel, 1990, p.70), also differen-
tiate a company strategically. While the concept of core capabilities predates
the RBV (Leonard-Barton, 1992, p111-112), their distinctive nature and their
relationship to strategy makes them amenable to the the same treatment as
resources or asset stocks within the RBV. For example, Prahalad and Hamel
(1990, p.84) state that core competencies should be difficult to imitate. In addi-
tion, they anticipate the subsequent DCT by pointing out that:
"The real sources of [competitive] advantage are to be found in management’s
ability to consolidate corporate-wide technologies and production skills into com-
petencies that empower businesses to adapt quickly to changing opportunities."
(Prahalad & Hamel, 1990, p.81)
Leonard-Barton (1992, p.113) defines a core capability as “the knowledge set that
distinguishes and provides a competitive advantage.” There are four dimensions to
each core capability - its content is embodied in (1) employee knowledge and
skills and embedded in (2) technical systems. In addition, (3) managerial systems
guide the process of knowledge creation and control and the organisation’s (4)
values and norms are embodied in the other three dimensions (Leonard-Barton,
1992, p113-114). This is illustrated in Figure 3.2.
Core capabilities become institutionalised over time and become part of an
organisation’s accepted reality (Leonard-Barton, 1992, p.114). This is similar
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(Leonard-Barton, 1992, p.114)
Figure 3.2: The four dimensions of a core capability
to Dierickx and Cool (1989a)’s time compression diseconomics - an inimitable
resource takes time to acquire; similarly, a core capability forms from “an ac-
cretion of decisions made over time and events in corporate history.” Thus, like
inimitable resources, core capabilities are not easily imitated by competitors.
(Leonard-Barton, 1992, p.114).
However, core capabilities may lose their relevance as the organisation’s ex-
ternal environment changes. Values, skills, managerial systems and technical
systems that were useful in the past may not only become irrelevant but be-
come an active hindrance in the future (Leonard-Barton, 1992, p.118). In this
instance core capabilities become core rigidities and “actively create problems”
for the organisation (Leonard-Barton, 1992, p.118). Any or all of the four di-
mensions can contribute to a core rigidity (Leonard-Barton, 1992, p118-119); in
particular, for the technical systems dimension, "skills and processes captured in
software or hardware become easily outdated" (Leonard-Barton, 1992, p.119). The
process by which core capabilities become core rigidities is similar to the pro-
cess of asset erosion described by Dierickx and Cool (1989a). All asset stocks
erode, or decay, over time if they are not maintained; this can happen due to
technical obsolescence or changes in the external market, for example (Dierickx
& Cool, 1989a, p.1508).
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(Leonard-Barton, 1995, p.4)
Figure 3.3: Strategic Importance of Capabilities
Leonard-Barton (1995) provides a clear correspondence between capabilities
and competitive advantage: Core capabilities are directly related to sustained
competitive advantage, as they are accumulated over time and are inimitable
(Leonard-Barton, 1995, p.4). Supplemental capabilities add value to core ca-
pabilities but are prone to imitation (Leonard-Barton, 1995, p.4); consequently,
any competitive advantage attained is likely to be temporary in nature as other
firms catch up. Enabling capabilities, while necessary, are not sufficient in
themselves to distinguish a firm from its competition (Leonard-Barton, 1995,
p.4). The strategic importance of core, enabling and supplemental capabilities
is shown in Figure 3.3.
3.4 A Framework for Resource-Based Analysis
The preceding discussion on resources, capabilities and competitive advan-
tage suggests a model, or framework, by which competitive advantage can be
determined. The evolution of this model can be clearly seen in Barney (1991a),
Mata et al. (1995) and Barney (1997). Barney (1991a) is illustrated in Figure 3.1.
This model is useful in that it explicates both the antecedents of sustained com-
petitive advantage but also the antecedents of resource inimitability. However,
the model is limited in that it does not explicitly include scenarios where tem-
porary competitive advantage or competitive parity may results, nor does it
explicitly take account of resources that are imitable, substitutable, not valu-
able, nor particularly rare. Mata et al. (1995) usefully extend the model in
Barney (1991a) by taking these into account. This revised model is illustrated
in Figure 3.4.
This VRI (Value, Rarity and Inimitability)model encapsulates the arguments
in the literature concerning the value, rarity and imitability of resources and
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(Mata et al., 1995)
Figure 3.4: A Resource-Based Model of Competitive Advantage
whether any competitive advantage can be obtained. If a resource is not valu-
able then any costs incurred in developing a strategy to exploiting it are likely
to result in competitive disadvantage, as they cannot bey recovered (Barney,
1986, p.1231). This is because such a strategy will neither reduce a firm’s costs
nor will it increase its revenues (Mata et al., 1995, p.489).
If a resource (or capability) is valuable but not rare, or evenly distributed across
firms, then no competitive advantage can be achieved as every firm will be ex-
ploiting it (Barney, 1991a, pp103-104); all that can be achieved is competitive
parity (Mata et al., 1995, p.489). If a resource is valuable and rare then a tempo-
rary competitive advantage will be achieved (Barney, 1991a, p.106) but, unless
the resource (or capability) is resistant to attempts to imitate it or substitute it,
then such advantage will only be temporary. Sustained competitive advantage
is necessarily dependent on value, rarity, imperfect imitability and resistance
to substitution (Barney, 1991a, p.112). The issue of substitutability is not explic-
itly addressed in Mata et al. (1995), but it is clearly asserted that a firm enjoys
a sustained competitive advantage when it implements a strategy not simul-
taneously implemented by many competing firms and also when those firms
face significant disadvantages in acquiring the requisite resources needed to
implement the same strategy (Mata et al., 1995, p.488). Such resources may
only be acquired through imitation or by substitution of different, but strate-
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gically equivalent resources. An “imperfectly mobile” resource (or capability) as
described in (Mata et al., 1995) would by its nature be resistant to attempts to
imitate it or substitute it.
Further refinements of Mata et al. (1995)’s VRI model are made in Barney
(1997), as shown in Figure 3.5 as the VRIO framework (Value, Rarity, Inimitabil-
ity and explOitability). Slight changes are noticeable in the model: Resource
rarity is explicitly referenced rather than resource heterogeneity. In addition,
the I in VRIO refers specifically to the inimitability or resources or capabilities,
rather than imperfect mobility. This appears to specifically exclude the risk of
substitution of valuable and rare resources.
Also, Barney (1997, p.173) introduces an additional dimension to Mata et al.
(1995)’s VRI framework. Regardless of the value, rarity and inimitability of a
resource or capability, the firm must be in a position to exploit that resource to
generate a competitive advantage and achieve above normal economic perfor-
mance (Barney, 1997, p.174);(Newbert, 2007, pp123-124). This is the O in the
VRIO framework. Xerox’s failure to capitalise on the innovations of its Palo
Alto Research Center (PARC) is offered as an example (Barney, 1997, p.172):
PARC developed a series of now-familiar technologies such as the mouse and
laser printer but Xerox was not organised to exploit these resources and gener-
ate a competitive advantage, thus ceding the advantage to other firms (Barney,
1997, pp172,174).
In addition the VRIO framework depicts a relationship between competitive
position and economic performance. Not surprisingly, a firm operating at a
competitive disadvantage will experience below economic performance, but
a firm operating with either a temporary or sustained competitive advantage
will enjoy economic performance above normal, compared to its competitors.
A more detailed VRIO framework can be synthesised from Clemons and Row
(1991); Leonard-Barton (1995) and Barney (1997). This is shown in Figure 3.6.
It combines Mata et al. (1995)’s and Barney (1997)’s frameworks with Leonard-
Barton (1995)’s definitions of core, supplemental and enabling capabilities, as
well as incorporating the antecedents of core capabilities from Barney (1991a)
and the relationship between competitive advantage and economic perfor-
mance from Barney (1997). The concept of competitive parity is superseded
by the idea of strategic or competitive necessity (Clemons & Row, 1991, p.275),
where an Enabling Capability is necessary to stay in the market, but not suffi-
cient to confer any advantage or even parity.
55 Simon James Fitzgerald Woodworth
3. THE RESOURCE BASED VIEW AND DYNAMIC CAPABILITIES
(Barney, 1997, pp173-174)
Figure 3.5: VRIO framework
The framework also delineates the relationship between the type of capability
(enabling, supplemental, core), the resultant competitive advantage (temporary,
sustained) and economic performance. However, it is limited to expressing
which capabilities are necessary, but not those which are sufficient, for compet-
itive advantage. It is possible that sustained competitive advantage not only
requires the successful exploitation of core capabilities but it may also be de-
pendent on certain enabling and even supplemental capabilities, as suggested
by Leonard-Barton (1995, p.4).
Figure 3.6 represents a comprehensive representation of the RBV, as under-
stood at the time. The RBV is appealing to researchers because of its useful-
ness as a theory in elucidating the connection between IT resources, the organ-
isational capabilities needed to develop them and the resultant success of the
organisation in the marketplace (Butler & Murphy, 2005). In addition the Re-
source - Based View provides a useful springboard for analysing the strengths
and weaknesses of organisations (Rugman & Verbeke, 2002, p.770).
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(After: Clemons and Row (1991, p.275),Leonard-Barton (1995),Barney (1997))
Figure 3.6: Extended VRIO framework
However, the RBV also presents a number of serious issues for the researcher
and numerous shortcomings of the RBV have been identified in the litera-
ture. Its largely static view of resources, capabilities and competitive advan-
tage presents challenges for the researcher. This and other shortcomings of the
RBV are addressed in the next section.
3.5 Shortcomings of the RBV
This section outlines some of the criticisms of the RBV and thus delineates
the rationale for expanding the RBV into DCT. The RBV has been criticised
for being removed from reality, prone to ambiguity and tautology, static in
its viewpoint, prone to a tendency to simplify its assumptions and tending
towards use in a post-hoc context. Thus the RBV might be described as having
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useful descriptive characteristics but limited in predictive power.
This section starts by enumerating these limitations. It then explores some
possible remedies and concludes that a more dynamic viewpoint is required.
The shortcomings of the Resource - Based View may be summarised thus: The
RBV has been accused of being removed from empirical reality; the terms it
refers to it are defined ambiguously and used interchangeably; the definitions
it relies on are tautologous; analyses relying on RBV theory tend to rely on
post-hoc reasoning and, finally, its viewpoint is static. Table 3.1 collates and
summarises these shortcomings under these four headings.
On the surface, the RBV appears to have little empirical utility or predictive
power, perhaps leading Priem and Butler (2001b, p.57) to suggest that it was
"not yet a theory." For example, the RBV is accused of being removed from
reality, a theory whose empirical underpinnings are unclear (Newbert, 2007,
p.121).
Table 3.1: Issues with the RBV
Statement Source Theme
Little critical evaluation of the RBV as
a theoretical framework or of its contri-
butions to strategic management
Priem and Butler (2001a, p.22)
Removed
from
empirical
reality
Not yet a theory Priem and Butler (2001b, p.57)
No systematic assessment of the RBV’s
level of empirical support has been
conducted.
Newbert (2007, p.121)
Framework was never designed to be
tested directly, with measures of value,
rarity, imitability and substitutability
as independent variables and firm per-
formance as a dependent variable.
Barney (2005, p.298)
Firm resources include all assets, capa-
bilities, organisational processes, firm
attributes, information, knowledge,
etc. controlled by a firm that enable
the firm to conceive of and implement
strategies that improve its efficiency
and effectiveness.
Barney (1991a, p.101), citing
Daft (1983)
Ambiguity
of terms
The term competencies often appears
in the literature, sometimes preceded
by the adjectives core and distinctive,
sometimes not, sometimes used inter-
changeably with the term skills, which
is frequently preceded by the adjective,
core
Fahy (2000, p.97)
Continued on next page
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Table 3.1 – Continued from previous page
Statement Source Theme
A confusion of terms resource and capa-
bility, which should be treated as dis-
tinct concepts
Butler and Murphy (2005). Ex-
amples in Barney (1997) and
Mata et al. (1995)
Terms underlying the RBV have not
been adequately defined. Subse-
quent research work extending Barney
(1991a)’s framework has failed to for-
mally specify (or respecify) the original
terms underlying the Resource-Based
view; instead, researchers have merely
defined any new terms of interest
Priem and Butler (2001a, p.23)
Terms are defined without reference to
external phenomena Priem and Butler (2001b, p.58)
Tautologous
definitions
[The RBV] has been called conceptu-
ally vague and tautological, with inat-
tention to the mechanisms by which re-
sources actually contribute to competi-
tive advantage.
Eisenhardt and Martin (2000,
p.1106)
Barney (1991a, p.106) states that a firm
achieves competitive advantage when
‘implementing a value creating strat-
egy not simultaneously being imple-
mented by any current or potential
competitors.’ Eisenhardt and Mar-
tin (2000) reckon that Barney (1991a)’s
definition suggests that [valuable, rare,
inimitable and non-substitutable] re-
sources that drive competitive advan-
tage are identified by observing su-
perior performance and then attribut-
ing that performance to the unique re-
sources that the firm appears to pos-
sess - this makes the definition of the
RBV tautological.
Wang and Ahmed (2007, p.33)
The RBV lacks empirical content be-
cause it is possible to make analytical
statements which are true by defini-
tion and thus without recourse to de-
termining their truth based on empiri-
cal data
Wang and Ahmed (2007), citing
(Priem & Butler, 2001a, pp27-28)
Teece et al. (1997)’s definition of a core
competence is very nearly circular ...
It comes perilously close to saying a
core competence is a competence that
is core
Williamson (1999, p.1093)
Continued on next page
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Table 3.1 – Continued from previous page
Statement Source Theme
There being no apparatus by which to
advise firms on when and how to re-
configure their core competences, the
argument relies on ex post rationalisa-
tion: show me a success story and I
will show you (uncover) a core compe-
tence. (Or show me a failure and I will
show you (uncover) a missing compe-
tence)
Williamson (1999, pp1093-1094)
Post-hoc
analysis
Performance heterogeneity simply re-
flects the fact that the realised compet-
itive environment favours some strate-
gies and some resource bundles over
others. Such a critique implies that
the cases which motivate so much of
our strategy research, and indeed even
some of our theoretic frameworks, are
roughly equivalent to ex post accounts
of the way in which a winning gambler
chose to put her money on red rather
than black at the roulette table
Cockburn, Henderson, and
Stern (2000, p.1124)
[Valuable, rare, inimitable and non-
substitutable] resources that drive
competitive advantage are identified
by observing superior performance
and then attributing that performance
to the unique resources that the firm
appears to possess
Wang and Ahmed (2007, p.33)
Identification and measurement can
only be done in hindsight because,
without knowledge of the historical
context in which a firm’s competences
were deployed, it cannot be known
whether it did indeed deliver impor-
tant customer-perceived benefits and
confer a distinctive advantage over
rivals ... Empirical identification of
a core competence relies partly on
knowledge that is known only after a
strategic decision is made, and there-
fore to which executives do not have
access when making their decisions
McGuinness and Morgan (2000,
p.212)
The RBV has not generated the kinds
of empirical studies of adoption that
are crucial both to fleshing out a full
response to Stinchcombe (2000)’s cri-
tique and to building a richer under-
standing of competitive advantage
Cockburn et al. (2000, p.1128)
Continued on next page
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Table 3.1 – Continued from previous page
Statement Source Theme
The predictive power of the RBV as a
theory is thus limited (Williamson, 1999, p.1093)
The RBV has been criticised for being
static ... [it] fails to address the in-
fluence of market dynamism and firm
evolution over time
Wang and Ahmed (2007, p.33)
Static
viewpoint
Static approaches relegate causality to
a "black box" Priem and Butler (2001a, p.22)
"Although the RBV began as a dy-
namic approach . . . much of the
subsequent literature has been static in
concept." They continue by noting that
in Barney’s interpretation of the RBV ,
"the processes through which particu-
lar resources provide competitive ad-
vantage remain in a black box"
Newbert (2007, p.123), cit-
ing Priem and Butler (2001a,
p.33) and Barney, Wright, and
Ketchen (2001, p.33)
Instead, Barney (2005, p.298) contends that the RBV is intended to guide re-
searchers into an empirical examination of those attributes of resources that
make them valuable, rare, inimitable and non-substitutable. In essence it is a
molar theory that requires development of an applied theory to guide empirical
research (Wheeler, 2002, p.129). In fact, the RBV and the later Dynamic Capa-
bilities perspective has been successfully operationalised in Wheeler (2002)’s
Net-Enabled Business Innovation Cycle (NEBIC) theory.
NEBIC articulates a useful means of understanding an organisation’s ability
to create value through the use of digital networks. It posits four “simple”
capabilities, namely Choosing Emerging and Enabling Information Technologies
(ET), Matching Economic Opportunities with ET, Executing Business Innovation for
Growth and Assessing Customer Value (Wheeler, 2002). In short, Wheeler (2002)
theorises that the strengths of these simple capabilities and their interconnect-
ing routines and communication processes distinguish organisations’ abili-
ties to turn “net-enabled” business innovations into customer value (Wheeler,
2002). This is illustrated in Figure 3.7.
Specifically, Wheeler builds an empirically-testable theory based on the Dy-
namic Capabilities perspective by adopting Eisenhardt and Martin (2000)’s
position that empirical falsification can be achieved by identifying specific
processes in terms of their functional relationship to resource manipulation
(Eisenhardt & Martin, 2000, p.1108). Eisenhardt and Martin (2000) maintain
that this approach directly addresses Williamson (1999)’s accusation that dy-
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(Wheeler, 2002)
Figure 3.7: Net-Enabled Business Innovation Cycle
namic capabilities are not empirically grounded. Thus the criticism of separa-
tion from empirical reality may be addressed by suitable research design and
theory formulation (Butler & Murphy, 2008, p.7).
Attempts have been made to deal with the definitional problems with the RBV.
An example is Fahy (2000, p.98)’s attempt to to organise resources (as defined
in very broad terms by Barney (1991a)) into three categories: Tangible assets, In-
tangible assets and Capabilities. Fahy (2000, p.97), like Barney (1991a), advocates
the use of the label resources as an all-embracing term in an effort to reduce am-
biguity, though acceptance of resources as a global term is by no means univer-
sal. For example, Butler and Murphy (2005) treats resources and capabilities
as distinct terms. Fahy (2000)’s attempts to classify resources are summarised
in Figure 3.2.
Related to the definitional issues is the issue of tautology. This issue, where
some of the definitions underlying RBV are circular, is countered by Barney,
who states that Priem and Butler’s criticism can in fact be levelled at strategy
theory in general. Barney, in a manner recalling Cockburn et al. (2000)), goes
on to assert that all theories in strategic management are tautological in the
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Table 3.2: A classification of the firm’s resource pool
(Fahy, 2000, p.98)
manner that Priem and Butler (2001a) describe ... the ability to restate a theory in
ways that make it tautological provides no insights about the empirical testability of
the theory whatsoever. (Barney, 2001, p.41).
Barney goes on to make the point that it must be possible to parameterise at
least some elements of any theory in such a way as to make it possible to gen-
erate empirically testable assertions (Barney, 2001, p.42). Barney, who clearly
regards himself as a theorist (”If I had felt compelled to include an empirical test for
every theoretical paper I have written, there would been not much theory developed.”
(Barney, 2005, p.298)) thus leaves it to the researcher to determine empirically
meaningful definitions of valuable, rare inimitable and non-substitutable re-
sources. Therefore it falls to the researcher to resolve any issues of ambiguity
and tautology.
Tautology also exhibits itself as circular reasoning concerning the antecedents
of sustainable competitive advantage. This circularity is explicated by Wang
and Ahmed (2007, p.33), who argue that core capabilities are identified by ob-
serving superior performance and then attributing that performance to a ca-
pability or capabilities that are then deemed to be "core." Williamson (1999,
pp1092-1094) succinctly states the underlying problem that the RBV is based
on ex post rationalisation. This constrains the RBV to being a descriptive
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framework with little predictive power.
A final criticism of the RBV, as represented by the framework illustrated in
Figure 3.6, is that it only represents a single moment in time. It does not en-
compass the development and maintenance of capabilities, nor does it explain
how core capabilities may become core rigidities if the firm’s external environ-
ment changes. This reflects the view in the literature that the RBV is rather
static (Priem and Butler (2001a, p.22), Newbert (2007, p.123), and Wang and
Ahmed (2007, p.33)). This static view evolved despite discussion in Dierickx
and Cool (1989a) of the the accumulation, maintenance and erosion of assets
over time and Leonard-Barton (1992, 1995)’s discussion of core capabilities and
their transformation, over time, into core rigidities. Given a static set of valu-
able, rare, inimitable and nonsubstitutable resources, nevertheless Sustained
Competitive Advantage is unlikely in rapidly changing markets (Eisenhardt
& Martin, 2000; Wang & Ahmed, 2007) because changes in the external envi-
ronment can make core capabilities irrelevant (Wang & Ahmed, 2007; Leonard-
Barton, 1992).
In conclusion, the usefulness of the RBV would appear to be limited by its
rather static viewpoint and its assumption of an unchanging external envi-
ronment. In addition the RBV appears to suffer from definitional problems
where resources, capabilities and sustained competitive advantage tend to be
defined in rather fuzzy and circular terms. On the face of it, this makes the
RBV impractical for application at the empirical level. In its original form it is
not practical for application to the issue of ES implementation and competitive
advantage. In short, there is a need for an applied theory that is empirically
testable and that avoids the criticisms of the RBV. A useful development of
the RBV is the Dynamic Capabilities Framework, which directly addresses the
definitional issues, simplifying assumptions and static viewpoint of the RBV.
DCT in turn leads to the development of empirically relevant applied theory.
The next section explores DCT and its development from the RBV.
3.6 DCT
This section addresses DCT as both a development of the RBV and a solution
to some of its shortcomings. It starts by briefly introducing DCT and the VRIO
framework as answers to some of the criticisms of the Resource Base View.
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It goes on to question whether the VRIO is sufficient to deal with the static
nature of the RBV and synthesises a slightly different framework where rarity
is contingent on inimitability, non substitutability and time.
Two approaches have extended and emerged from the RBV framework to
address apparent shortcomings: The first approach is described by Teece et
al. (1997), who address some of the criticisms of the RBV by introducing a
Dynamic Capabilities (DC) perspective which builds on the previous work of
Schumpeter (1934), Penrose (1980), Barney (1986) and others. In addition to its
conceptualisation of resources as firm-specific assets that are difficult to repli-
cate, the DC framework also encompasses products, organisational routines and
dynamic capabilities (Teece et al., 1997). Dynamic capabilities are “the firm’s abil-
ity to integrate, build and reconfigure internally and externally focused competencies
to address rapidly changing environments” (Teece et al., 1997).
The rationale behind Teece et al. (1997)’s Dynamic Capabilities Framework is
that the accumulation of valuable and hard-to-copy resources is not of itself
sufficient to procure increased rents over an extended time (Teece et al., 1997,
p.515). Firms that are responsive to market changes, that can innovate new
products quickly and that possess the management skill to redeploy their capa-
bilities are most likely to succeed in the marketplace (Teece et al., 1997, p.515).
It is thus possible to discuss an organisation’s competitive potential in terms
of its ability to use its own Dynamic Capabilities to reconfigure its resources
and other capabilities to accommodate and take advantage of external envi-
ronmental changes.
Teece et al. (1997)’s Dynamic Capabilities Framework thus moves away from
the static nature of the RBV by positing Dynamic Capabilities that can mod-
ify other resources and capabilities and are themselves changing over time:
A Core Capability can avoid the ultimate fate of becoming a Core Rigidity
by reconfiguring itself as and when changes in external conditions demand it
(Leonard-Barton, 1995). Eisenhardt and Martin (2000) expand on Teece et al.
(1997) by further defining Dynamic Capabilities as those strategic and organi-
sational routines which managers use to modify the resource base (Eisenhardt
& Martin, 2000, p.21). This addresses some of the definitional vagueness sur-
rounding the RBV.
Furthermore, Eisenhardt and Martin (2000, p.1106) make several observations
about Dynamic Capabilities which seek to address the criticisms which have
been levelled at the RBV. Namely, in an effort to address Priem and Butler
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(2001b)’s criticisms, Eisenhardt and Martin (2000) assert that Dynamic Capa-
bilities are neither “vague nor tautologically defined abstractions.” This position is
justified by stating that,
"Dynamic capabilities consist of specific strategic and organisational pro-
cesses like product development, alliancing, and strategic decision making that
create value for firms within dynamic markets by manipulating resources into
new value-creating strategies ... [they] consist of identifiable and specific rou-
tines that often have been the subject of extensive empirical research in their own
right outside of RBV" (Eisenhardt & Martin, 2000, p.1106, p.1107)
(Researcher’s emphasis)
The second approach is Barney (1997, p.173)’s VRIO framework, illustrated in
Figure 3.5 and extended in Figure 3.6 by reference to Clemons and Row (1991)
and Leonard-Barton (1995) . If an organisation exploits a resource or capability
that is not valuable, then the effort expended may put that organisation at a
competitive disadvantage. However, if that resource or capability is valuable,
then at the very least it may be deemed a competitive necessity.
If the resource or capability is fairly common, i.e. the organisation’s competi-
tors also possess it, then at best the resource will be necessary to stay in com-
petition but not sufficient to achieve superior rents . However, if the resource
or capability is rare as well as being valuable, then the organisation may gain
a temporary competitive advantage from using it as, at the very least, its com-
petitors will have to catch up.
It is possible that other organisations may be able to imitate a rare resource
or capability, in which case any competitive advantage obtained is temporary.
However, if the resource or capability is also difficult or expensive to imitate
or substitute, then then the competitive advantage is sustained as it will be dif-
ficult if not impossible for competitors to imitate it or find a suitable substitute
for it.
However, Barney (1997, p.172) points out that it is not sufficient for an organ-
isation to possess Valuable, Rare and Inimitable resources (the VRI in VRIO) to
gain Sustained Competitive Advantage. In addition, that organisation must
possess the capability to deploy and (re)configure those resources in an ever-
changing environment to ensure that Competitive Advantage is achieved and
sustained. Barney (1997) also states that, as well as possessing the appropri-
ate resources and capabilities, the organisation must be in a position to ex-
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ploit them (the O in VRIO) (Barney, 1997, p.173). This point is emphasised by
Newbert (2007), who states that as well as possessing the requisite valuable,
rare, inimitable and non-substitutable resources and capabilities, an organisa-
tion seeking a competitive advantage must also be able to reconfigure them
so that their full potential is realised (Newbert, 2007, p.124). Eisenhardt and
Martin (2000) agree, stating,
"The potential for long-term competitive advantage ... lies in using dynamic
capabilities sooner, more astutely, or more fortuitously than the competition to
create resource configurations that have that advantage ... Long-term competitive
advantage lies in the resource configurations that managers build using dynamic
capabilities, not in the capabilities themselves. Effective dynamic capabilities are
necessary, but not sufficient, conditions for competitive advantage."
(Eisenhardt & Martin, 2000, p.1117)
Both Teece et al. (1997)’s and Barney (1997)’s approaches have been shown
to address the issues of static viewpoint and some issues of definition. Teece
and Pisano (1998) decompose Dynamic Capabilities into their constituent pro-
cesses (or routines) and resources (or assets). They also provide a perspective
that the history of a Dynamic Capability is important. In particular Teece and
Pisano (1998, pp193-212) posit that Dynamic Capabilities are identifiable and
specific; they further to outline a framework for identifying those Dynamic
Capabilities.
Teece and Pisano (1998)’s Dynamic Capabilities Framework splits dynamic ca-
pabilities into three categories: Processes, Positions and Paths. Managerial
and organisational processes as “the way things are done” in the organisation.
Positions are the organisation’s current stock of technological and intellectual
assets, as well its establishes relations with its customers and suppliers. Finally,
paths are the strategic options currently open to the organisation as well as the
attractive opportunities which lie before it (Teece & Pisano, 1998, p.197). Ta-
ble 3.3 summarises Teece and Pisano (1998)’s argument concerning processes,
positions and paths and their significance for dynamic capabilities.
Teece and Pisano (1998, p.197) set their Dynamic Capabilities Framework in
the following context: Capabilities are encompassed by a firm’s processes and
positions; some are production line, others are more strategic and others cover
how functions or processes are integrated. Capabilities that are difficult (or
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costly) to copy are distinctive. As there is no market for distinctive capabilities,
they cannot be bought and must be built over time. Distinctive capabilities that
are valuable are said to be Core (Mata et al., 1995). Dynamic capabilities are
the subset of all capabilities that allow the firm to create new products and
processes and respond to changing market conditions (Teece & Pisano, 1998,
p.197).
Table 3.3: Teece’s Dynamic Capabilities model and its an-
tecedents
Element Detail Comment Source
Processes
Integration, Coor-
dination
Integration of suppliers and cus-
tomers. Coordination of pro-
duction processes.
Teece and Pisano
(1998, p.198,200,201),
Leonard-Barton (1995)
Learning
Repetition and experimentation
yield effectiveness and effi-
ciency gains as well as creating
new production opportunities
Reconfiguration,
Transformation
Needed to respond to changing
environment. Prevent core com-
petencies from becoming core
rigidities
Positions
Technological As-
sets
Technology that in itself
unique or unique in its us-
age. Patentable assets. Also
difficult to trade knowledge
assets
Teece and Pisano
(1998, pp201-202)
Complementary
Assets
Necessary supplements to tech-
nological assets in development
of new products and services
Financial Assets Cash positions, leverage
Locational Assets Unique geographical sites, e.g.favourable supplier clustering
Paths
Path dependency
Role of history: Transforma-
tion to rigidity arises if learn-
ing processes are disrupted (e.g.
change too large)
Teece and Pisano
(1998, pp202-203),
Leonard-Barton (1992)
Technological
Opportunity
Firm specific opportunities not
available to rest of market
Using Teece and Pisano (1998)’s Framework, a Dynamic Capability can be ex-
pressed in empirically relevant terms by referring to its constituent processes
and positions, by elucidating its history and by establishing the technological
opportunities that it provides. This is discussed further in the following three
Subsections.
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3.6.1 Processes
Processes can be decomposed into those explicit work routines that have been
documented by the organisation, the imposed work routines inherent in some
Information Technology and the tacit work routines that are not documented
but may be elicited by observation and interview. This distinction between
explicit and tacit processes is articulated in Z. Lee and Lee (2000, p.282). The
concept of work routines, or organisational routines is a concept described by
Nelson and Winter (1982) and articulated in Butler and Pyke (2004). Such or-
ganisational routines are the carriers of the organisation’s operational knowl-
edge and delimit the organisations capabilities (Butler and Pyke (2004, p.174),
Nelson and Winter (1982, p.99)).
Furthermore, Teece and Pisano (1998) distinguish between business or opera-
tional processes - the processes that directly produce the products or services
the firm offers - and those integration, coordination, learning, reconfiguration and
transformation processes (Teece & Pisano, 1998, p.198,200,201) that contribute
to the dynamicity of Dynamic Capabilities by enabling those capabilities to re-
new themselves. These processes are important in preventing otherwise valu-
able Core Capabilities becoming Core Rigidities, per Leonard-Barton (1995).
Pavlou and El Sawy (2010), in distinguishing between Operational, Improvisa-
tional and Dynamic Capabilities, provide some guidance on exploring the na-
ture of such reconfigurations in both turbulent and relatively static market en-
vironments. First, Operational Capabilities are defined as the ability to derive
new products by executing the firm’s day-to-day activities (Pavlou & El Sawy,
2010, p.447). Per Leonard-Barton (1992), core rigidities are those operational
capabilities that have become outdated. Improvisational and Dynamic Capa-
bilities are then stated as those Capabilities which reconfigure or transform
Operational Capabilities (Pavlou & El Sawy, 2010, p.451). Similarly, Cepeda
and Dusya (2007, p.426) clearly delineate Operational Capabilities as "how you
earn your living" and Dynamic Capabilities as "how you change your operational
routines."
While Pavlou and El Sawy (2010)’s paper focuses on New Product Develop-
ment capabilities, their discussion of the distinction between Improvisational
and Dynamic Capabilities and the varying modes of reconfiguration therein is
significant when considering reconfiguration and transformation processes as
laid out by (Teece & Pisano, 1998). Table 3.4 articulates the difference: Pavlou
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Table 3.4: Improvisational and Dynamic Capabilities, Market Velocity and Re-
configuration Modes
(Pavlou & El Sawy, 2010, p.452), researcher’s emphasis
and El Sawy (2010) contend that Improvisational Capabilities apply in turbu-
lent environments, where market velocity is high, while Dynamic Capabilities
apply where market turbulence is low. Eisenhardt and Martin (2000, p.1115)
also distinguish between dynamic capabilities in moderately dynamic versus
high velocity markets, noting in particular that Dynamic Capabilities in turbu-
lent markets tend to be simpler.
It follows, then, that the reconfiguration and transformation processes to be
observed as a component of Dynamic Capabilities are different depending on
the velocity of the market. In Table 3.4, the nature of reconfigurations in less
turbulent markets tend to be systematic, disciplined, preplanned and related
to anticipated changes in the market (Pavlou & El Sawy, 2010, p.452). Con-
versely, in turbulent markets, reconfigurations are spontaneous (though not
unplanned), intuitive and framed as responses to urgent and unexpected sit-
uations (Pavlou & El Sawy, 2010, p.452). Examination of reconfiguration and
transformation processes therefore must be informed by the nature and veloc-
ity of the market in which the organisation operates.
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3.6.2 Positions
Positions can be classified as novel or unique technological assets (including
IT) and the knowledge required to function effectively within the organisa-
tion, by performing certain work routines and utilising certain technological
assets. Dierickx and Cool (1989a, p.1505) refer to such assets as firm-specific
and nontradeable, going on to point out that such assets are required for the
successful implementation of a strategy. In addition, because these assets are
nontradeable, they must be accumulated internally (Dierickx & Cool, 1989a,
pp1505-1506). In the case of technological assets, these could be patented tech-
nologies developed over time, for example. For complementary assets, these
could be the knowledge and experience of employees, accumulated over a pe-
riod of years.
Positions may be subdivided into tangible assets and intangible assets (Butler
and Murphy (2008, p.6), citing Butler and Murphy (1999)). Butler and Mur-
phy (2008) note that while certain technological assets may confer no strategic
advantage (Carr, 2003), the knowledge that created and configured those as-
sets may in fact be firm - specific (Nordhaug, 1994) and any novelty in their
configuration (Wade & Hulland, 2004) may give them strategic value Butler
and Murphy (2008, p.6). Crucially, Butler and Murphy (1999) note that "while
an IT architecture is a tangible asset or resource, the knowledge used to build, oper-
ate and maintain this resource may be conceptualized as an intangible complementary
asset" (Butler & Murphy, 2008, p.6). Thus the particular usage of an Informa-
tion System (including an ES) within an organisation may be construed as an
intangible asset that may in itself be valuable if that usage is novel and specific
to that organisation.
3.6.3 Paths
Paths are subdivided into Path Dependencies and Technological Opportunities.
Path Dependence is a concept of Evolutionary Economics introduced by
David (1985). The concept of Path Dependence is quite broad in scope (David,
2007): Both Teece and Pisano (1998, p.203) and David (2007) note that the
term Path Dependence is closely associated with the phrase "History Matters."
However such a broad application of the concept of Path Dependence, while
trivially true, is not useful for analytic purposes.
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Beyer (2010) neatly summarises David (1985)’s introduction of the concept of
Path Dependence by articulating the concept as a potentially suboptimal long-
term stabilisation of a technological innovation, even if the rationale for that in-
novation has long since become redundant (Beyer, 2010, p.2). The technology
is thus locked in by historical events (Arthur, 1989). Furthermore, technologies
that gain an early advantage may benefit from a positive feedback loop where
early small advantages increase the rate of adoption, which in turn extends the
advantage and thus drives further adoptions (Arthur, 1989, p.116). Learning
and coordination effects can also reinforce that technology’s advantage (Beyer,
2010, p.1).
While Arthur (1989) attributes increasing rents as the sole factor in path-
dependent stabilisation, David (1986) attributes such stabilisation to econom-
ies of scale, technological interdependencies and also the non reversibility of
certain changes, mainly for economic reasons (Beyer, 2010, p.2). Teece and
Pisano (1998, p.203) contend that an organisation’s future activities are dic-
tated by its previous investments and the routines it has developed to date.
While the history of a dynamic capability may dictate how costly it is for other
organisations to copy, path dependence effects may make it prone to becoming
a core rigidity (Teece and Pisano (1998, p.203), citing Leonard-Barton (1992)).
3.6.4 Summary
DCT clearly contains a time - dependent element that is missing from the RBV:
Teece and Pisano (1998)’s inclusion of Path Dependencies, Technological Op-
portunities, Learning, Reconfiguration and Transformation Processes indicates
that the history and future of a Dynamic Capability are both important, as well
as those organisational routines that permit a Dynamic Capability to reconfig-
ure a firm’s resources (and itself) to meet changing market and environmental
conditions. This a Core Dynamic Capability, as well as being valuable, rare
and expensive to copy, must also possess the means to keep itself valuable,
rare and hard to copy over an extended period of time. The minute a Capa-
bility ceases to be Dynamic, it becomes a Rigidity (Leonard-Barton, 1995) and
becomes at risk of losing its value, rarity and inimitability. In other words, it
ceases to be Core.
DCT has predictive power: Teece and Pisano (1998) asserts that a firm’s strate-
gic capability at any point in time is dependent on its processes, positions and
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paths. Furthermore, it is asserted that the organisation’s performance given
certain environmental changes is predictable once all of these components and
their relationships are understood. The firm’s strategic capability is essentially
the sum of the opportunities and constraints imposed upon it by its dynamic
capabilities, namely its processes, positions and paths (Teece & Pisano, 1998,
p.204).
Any activity that affects a firm’s dynamic capabilities, i.e. its processes, posi-
tions and paths, is likely to affect its strategic capability and by inference its
ability to gain and maintain a competitive advantage in the marketplace. In
other words, distinctive dynamic capabilities yield competitive advantage if
they are difficult to imitate. Furthermore, if these capabilities and the routines,
assets, paths and skills on which they depend are valuable, they will yield a
competitive advantage and generate rents Teece and Pisano (1998, p.205) and
Mata et al. (1995). These capabilities, which may be described as Core Dynamic
Capabilities, will yield sustainable competitive advantage if the constituent
learning, reconfiguration and transformation processes enable them to adapt
to market change.
In conclusion, DCT extends and improves the RBV by introducing the concept
of capabilities that change both assets and themselves over time in order to
meet the demands of a changing market. DCT also provides a resolution to
the problem of Core Capabilities become less relevant over time: A Core Dy-
namic Capability avoids irrelevancy by driving resource reconfigurations both
elsewhere and within itself to remain both valuable and rare. Its inimitability
is maintained because of the history it has accumulated which makes it in turn
costly to copy.
The next section addresses the role of ES in Core Dynamic Capabilities as a
means to understanding how an ES implementation affects stakeholder expec-
tations..
3.7 Conclusion: Towards Understanding the Role
of ES in Core Dynamic Capabilities
This section articulates the need to understand the role of ES in the core dy-
namic capabilities of an organisation. In trying to understand how an ES im-
plementation influences whether stakeholder expectations are likely to be met,
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the interplay of the organisation’s capabilities and the changes wrought by the
use of a new ES needs to be understood.
3.7.1 Configuration, Customisation and Capabilities
Leonard-Barton (1995) argues that Core capabilities deliver competitive advan-
tage for firms, since they have been built up over time and cannot be easily im-
itated. Supplemental capabilities add value to core capabilities but are imitable
and so will diminish as distinctive value-creators over time. Enabling capa-
bilities are necessary but not sufficient to distinguish an organisation from its
competitors and effectively constitute the body of activities required to stay in
the market.
As has already been seen, an ES implementation can be either configured or
customised. ES customisation, which is expensive, ensures a much closer fit
with canonical processes whereas ES configuration tends to be cheaper. There-
fore an ES should only be customised to fit those processes which embody the
core capabilities of an organisation. These core capabilities are likely to yield a
sustained competitive advantage, thus maximising a return on investment.
An ES by its nature may also influence supplemental capabilities. Supplemen-
tal capabilities yield only a temporary competitive advantage and so the scope
for a large return on investment is more restricted. Therefore, extensive cus-
tomisation of an ES to fit with supplemental capabilities is likely to be a waste
of money.
Enabling capabilities are those capabilities required to stay in the market. They
are not rare, nor are they imperfectly mobile and they can be imitated. They,
are, however, valuable and they may lead to competitive parity. An ES im-
plementation should not negatively influence enabling capabilities, but nor
should it attract excessive expenditure in this area. Any ES implementation is
likely to yield a low ROI (if any) if only enabling capabilities are affected.
3.7.2 ES Implementation Issues
Several issues concerning the implementation of ES, namely integration, cus-
tomisation and institutionalisation, were raised earlier. There is also an issue
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of the commoditisation of IT (Carr, 2003) and the encapsulation of best prac-
tices in convenient software packages (Z. Lee & Lee, 2000). In short, it is not
clear how the implementation of an ES, with its tendency to impose prepack-
aged processes and eliminate variation, can allow an organisation to develop
its distinctive competencies in a manner that permits it to sustainably create
and capture value. This problem was highlighted in Chapter 2, where the pos-
sibility of examining ES post - implementation usage was mooted.
If the implementation of an ES transforms an organisation’s Core Dynamic Ca-
pabilities, then the organisation has gained the ability to capture and generate
value over an extended period of time as those capabilities are valuable, inim-
itable, non-substitutable and exploitable (Barney, 1986). However, if the ES
implementation only transforms enabling capabilities, then, while they may
be necessary to maintain competitive advantage, they will not be sufficient. Fi-
nally, if only supplemental capabilities are transformed, then the competitive
advantage gained will only be short-term as those capabilities, while valuable,
are imitable. If an ES commiditises processes that were previously unique, then
any dependent competitive advantage is by definition no longer sustainable.
The implication of DCT is that an organisation that enhances its core capabili-
ties will therefore improve its competitive position in the marketplace, perhaps
even enhancing its ability to maintain a sustained competitive advantage over
its competitors. In the case of public sector organisations, this can be observed
as an enhancement in the organisation’s ability to meet or exceed the targets
set down by the regulator.
3.7.3 Core Capabilities
One of the key issues at the centre of DCT is Core Capabilities and their influ-
ence on Sustained Competitive Advantage. Studying (or even defining) Core
Capabilities poses a knotty issue for researchers, as by their nature they are
difficult to both identify and define. Accusations of vagueness, tautology and
circularity have been levelled at the RBV, and to a certain extent, DCT. A typi-
cal argument is that Dynamic Capabilities are defined as those capabilities that
lead to Sustained Competitive Advantage. The problem with this definition is
that it limits the researcher to ex post analyses of ES implementation and in
addition it exposes the researcher to accusations of cherry picking those capa-
bilities that led to the subsequent sustained competitive advantage and thus
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labelling those as core.
Core capabilities are inherently sticky and hard to spot, otherwise they would
not be inimitable. Paradoxically, this may present an opportunity for the re-
searcher to successfully identify them in the field without resort to examining
any presumed subsequent sustained competitive advantage.
3.7.4 ES and Core Dynamic Capabilities
Any ES implementation is contingent on an examination and possibly a re-
engineering of existing business processes. In addition an ES implementation
project needs to determine early on whether the tacit processes inherent in the
ES are going to be adopted wholesale or whether an extensive customisation
exercise will be undertaken to match the ES to existing business processes.
Consequently there are a number of forces at work here:
• Explication of internal tacit processes as part of the BPR exercise associ-
ated with ES implementation;
• Adoption and integration of tacit processes as part of the ES bundle;
• Re-engineering of internal tacit and explicit processes;
• Customisation of ES bundles to match desired processes.
A narrative that attempts to explain the role of ES in Dynamic Capabilities
needs to clearly specify the dynamic capabilities that are relevant to the object
of the study. It then needs to specify the footprint of the ES on those Dynamic
Capabilities as well as explaining how introducing the ES has transformed the
future opportunities that form part of those capabilities. There are clues to
the appropriate theory and application in Mata et al. (1995), Teece and Pisano
(1998) and Wheeler (2002). However the problem with DCT based narratives
to date has been a tendency to analyse capabilities after the fact and reason
that those capabilities which contributed most to value are the once that may
be considered Core. This approach offers no predictive power and weds DCT
to the idea of Sustainable Competitive advantage in a manner that is not useful.
To sidestep such post hoc reasoning, such a narrative can examine the influ-
ence of ES on the reconfiguration and transformation processes inherent in
Dynamic Capabilities. In low turbulence markets, observable reconfigura-
tion and transformation mechanisms will include planned and deliberate re-
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arrangement of existing resources to meet expected opportunities (Pavlou &
El Sawy, 2010, p.452). Such reconfigurations must be considered in light of the
inherently integrative and coordinating nature of ES.
Finally, Besson and Rowe (2012) make a number of recommendations for re-
search in the area of Organisational Transformation (OT), in particular, IS-
enabled OT (Besson & Rowe, 2012, p.103). OT is described as a process, not
a staged diffusion model (Besson & Rowe, 2012, p.108) and it is suggested
that IS research around such transformations should focus on such transfor-
mation processes (Besson & Rowe, 2012, p.114). Thus any study built on DCT
as stated by Teece et al. (1997), Teece and Pisano (1998), Eisenhardt and Martin
(2000) and Pavlou and El Sawy (2010) should focus on these processes. This
echoes the need articulated by Ray, Muhanna, and Barney (2005) and Pavlou
and El Sawy (2006) to conduct future studies at the process level of analysis.
The next chapter therefore proposes an examination of public sector organisa-
tions, where market forces and competitive pressures are embodied as regula-
tory pressures and thus well defined and represent a relatively low turbulence
market. In this case core capabilities can be defined in part as those capabili-
ties that allow a public sector organisation to beat the demands of the regulator
over time. Because the pressures applied by the regulator are well defined and
articulated, core capabilities may be identified without resorting to longitudi-
nal searches for sustained competitive advantage. In addition, reconfiguration
mechanisms (that keep Capabilities Core and prevent them from becoming
Rigidities) may be examined at the process level, as well as the role of the ES in
facilitating those mechanisms by coordinating and integrating process across
functional boundaries. The next chapter explores the possibility of evaluat-
ing the role of ES in Core Dynamic Capabilities in this context and presents a
research approach and framework for doing so.
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Chapter 4
Research Methodology
4.1 Introduction
This chapter specifies a suitable research approach so that the role of Enterprise
Systems (ES) in Core Dynamic Capabilities may be determined. Chapter 2 con-
cludes by stating that the role of ES in achieving a competitive advantage is
still poorly understood and that research on ES implementation in the public
sector is sparse. Chapter 3 introduces the Resource Based View (RBV) and Dy-
namic Capabilities Theory (DCT) as a suitable theoretical lens through which
to investigate the issues raised in Chapter 2. In addition, Chapter 3 notes that
Dynamic Capabilities Theory (DCT) is a molar theory and therefore requires
adaptation as an applied theory to be empirically useful.
Against this background, this chapter puts forward a Research Objective and
Research Questions to examine the role of ES. As the research is exploratory
and explanatory in nature, a case study approach is proposed. While Dynamic
Capabilities Theory is a suitable theoretical lens for examining the role of ES
in Core Capabilities, it is necessary to isolate examination of Dynamic Capa-
bilities from the logic of Sustainable Competitive Advantage. Many studies of
Sustainable Competitive Advantage lead to post hoc rationalisations of which
dynamic capabilities produced an enduring advantage, well after the fact. This
approach has little predictive power and is vulnerable to accusations of logical
fallacy.
In order to discuss the application of DCT to the role of ES in Core Capabilities,
it is useful to sidestep the logic of Sustainable Competitive Advantage and
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examine a setting where the present and future competitive environment is
relatively predictable. This chapter proposes that public sector utilities provide
such an opportunity because of the highly regulated environment in which
they operate. It illustrates that DCT is applicable to public sector organisations
and concludes by showing that the study of an ES implementation in such
an organisation, using DCT as a theoretical lens, can shed some light on the
role of ES in contributing to the Value, Inimitability, Non-substitutability and
Exploitability of Dynamic Capabilities.
Thus this chapter delineates an Applied Dynamic Capabilities Framework for
examining the role of ES in the core dynamic asset management capabilities
of a public utility organisation. Asset management is selected as an area of
interest as public utilities are service rather than manufacturing organisations,
where revenues are contingent on the asset base. As well as an applied frame-
work, a research protocol is presented and the research questions are reviewed
in the light of this protocol.
This chapter is organised as follows: Section 4.2 states the Research Objective
and Research Questions. This is followed by a discussion of the overall Re-
search Strategy in Section 4.3. The chosen Research Strategy is implemented
as a Research Design in Section 4.4. The object of the study is introduced in
Section 4.5. The application of DCT is discussed in Section 4.6. Data Collec-
tion and Analysis are discussed in Sections 4.7 and 4.8. The Research Protocol
is outlined in Section 4.9 and the chapter concludes in Section 4.10.
4.2 Research Objective and Research Questions
The goal of the proposed research is to address the shortcomings in the ex-
tant literature in addressing the role of ES in Core Dynamic Capabilities. This
section introduces the Research Objective and the Research Questions to be
answered if that goal is to be achieved. The following Research Objective is
proposed:
4.2.1 The Research Objective
To examine whether and how an Enterprise System transforms an organisa-
tion’s Asset Lifecycle Management Core Dynamic Capabilities.
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To meet this Research Objective, the Asset Lifecycle Management activities of
the target organisation must be understood. This includes understanding how
Asset Lifecycle Management contributes to the organisation’s ability either to
reduce costs or generate rents, as any resultant dynamic capabilities must at
the very least be valuable to be considered core. Asset Lifecycle Management
Activities must then be decomposed into processes, organisational routines,
technologies and less tangible resources such as the training, skill and knowl-
edge of the the actors involved. This is a prerequisite to determining what dy-
namic capabilities are inherent in the asset management lifecycle as these are
in turn composed of processes, technological positions, people positions and
paths. Therefore the history of Asset Lifecycle Management and the histories
of its component activities must also be delineated.
This yields a set of Asset Lifecycle Management Dynamic Capabilities, decom-
posed into processes, positions (technological and people) and paths. Contin-
gent on their value, inimitability, non-substitutability and exploitability (rar-
ity is inferred), a determination can then be made as to which Asset Lifecycle
Management Dynamic Capabilities are Core. As the technological resources
that partially compose these capabilities has already been determined, the foot-
print of the Enterprise System on those Core Dynamic Capabilities can then be
determined.
The footprint of the Enterprise System on a core dynamic capability is the ex-
tent to which the processes inherent in that dynamic capability are contingent
on the ES itself. Determining the extent of this footprint is essential to deter-
mining the role that Enterprise System plays in that core dynamic capability.
However the footprint is just a snapshot of the Enterprise System’s influence
at a point in time. In addition, the effect of the Enterprise System on the ex-
ploitability of that core dynamic capability will provide an indication as to
whether the Enterprise System will contribute to how dynamic that core capa-
bility remains in the future.
With these issues in mind, the following research questions have been formu-
lated to fully address the research objective of explicating the contribution of
ES to Core Capabilities:
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4.2.2 The Research Questions
Research Question 1: What Asset Lifecycle Management activities are
evident in the organisation?
This question is exploratory in nature as it seeks to identify exactly what
processes, assets and resources are committed to Asset Lifecycle Manage-
ment within the organisation. In addition it seeks to identify how some
of these assets, processes and resources are related. Finally it seeks to
propose a set of Tentative Asset Management Capabilities for examination
in subsequent Research Questions.
Research Question 2: What Dynamic Capabilities are evident in the Asset
Management Lifecycle?
This question is exploratory in nature as it seeks to identify exactly how
processes, assets and resources in Asset Lifecycle Management are aggre-
gated into Core Capabilities. This includes determining those integra-
tion, learning, reconfiguration and transformation processes that make
those capabilities Dynamic. The question builds on those tentative capa-
bilities identified in Research Question 1.
Research Question 3: What is the footprint of the Enterprise System on Asset
Lifecycle Management Dynamic Capabilities?
This question is exploratory in nature. Its purpose is to determine the
extent of the influence of the Enterprise System on a particular set of Dy-
namic Capabilities. As these Dynamic Capabilities decompose into Pro-
cesses, Positions and Paths, this research question consists of mapping
the intensity of Enterprise System usage on the start, body and end of
each process that composes a Dynamic Capability. As a result the ques-
tion seeks to clearly delineate the footprint of the Enterprise System.
Research Question 4: What effect do Enterprise Systems have on Exploitabil-
ity and Renewability?
This question is explanatory in nature: It seeks to isolate those mecha-
nisms by which ES enhance the Exploitability and Renewability of As-
set Management Core Dynamic Capabilities. In doing so the questions
seeks to identify the mechanisms by which ES make Core Capabilities
Dynamic.
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To meet the Research Objective and answer the Research Questions, a research
methodology must be selected and a sampling strategy determined. The de-
termination of these needs to be set against a background of understanding
some of the key issues of Information Systems research, in particular the selec-
tion of an appropriate Research Paradigm and the consequences thereof. The
next Section 4.3 addresses the Research Strategy to be followed; this is then
implemented as a practical Research Design in Section 4.4.
4.3 Research Strategy
This section discusses the strategy to be adopted for successfully answering
the Research Questions and thus meeting the Research Objective. The sec-
tion starts by discussing Information Systems research paradigms in Subsec-
tion 4.3.1. The next subsection (4.3.2) discusses the application of a Molar The-
ory to inform the study. A suitable Research Approach is selected and justified
in Subsection 4.3.3. The section concludes by stating the need for the Research
Strategy to be implemented as a Research Design.
4.3.1 Information Systems Research Paradigms
This subsection briefly discusses the inquiry paradigms available to the Infor-
mation Systems researcher, highlighting the distinguishing characteristics of
each. The subsection continues by highlighting the significance of the posi-
tivist - interpretivist debate for Information Systems research and concludes
by discussing the dual nature of Information Systems research and its impact
on research approaches.
Information Systems research strategies can be based on a number of differ-
ent methodological paradigms, some of which are listed in Table 4.1. Histori-
cally, the conventional view of science in Western culture has been a positivist
view which asserts a reality independent of the observer. Galliers (1991) notes
that this viewpoint asserts beliefs, emerging from the search for regularity and
causality, and then examines them through empirical testing.
The positivist view contends that there is an objective reality, which exists in-
dependently of the observer’s ability to appreciate it (Galliers, 1991) and can
be described by measurable properties that are independent of the researcher
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(Myers, 1997). However, a relativist or interpretivist view holds that reality is a
subjective construction of the observer’s mind (Galliers, 1991); the researcher’s
point of view influences what and how the researcher observes.
While a positivist approach prevailed in the early years of IS research, criti-
cisms of this approach led to the emergence of the intepretivist approach in the
1980s (W. Chen & Hirschheim, 2004). Thus, while a paradigm may be defined
as a set of beliefs that represents the researcher’s world view (Guba & Lincoln,
2000), it is evident that there is more than one worldview to choose from. The
challenge for the researcher is to select the worldview, and all its consequent
implications for research strategy and design, that best serves the needs of the
proposed study. Guba and Lincoln (2000) seek to clarify the research paradigm
question by summarising the basic beliefs that comprise a particular research
paradigm as responses to three basic questions of ontology, epistemology and
methodology. These are summarised in Table 4.1:
Table 4.1: Basic Beliefs of Alternative Inquiry Paradigms
Positivism Post-positivism
Critical The-
ory et al.
Construct-
ivism Participatory
O
nt
ol
og
y Naïve realism
- "real" reality
but apprehen-
sible
Critical real-
ism - "real"
reality but
imperfectly
and proba-
bilistically
apprehensible
Historical
realism - vir-
tual reality
shaped by
social, politi-
cal, cultural,
economic,
ethnic, and
gender values;
crystallised
over time
Relativism
- local and
specific co-
constructed
realities
Participative
reality - subjec-
tive - objective
reality, co-
created by
mind and
given cosmos
Ep
is
te
m
ol
og
y
Dualist/
objectivist;
findings true
Modified
dualist/
objectivist;
critical tradi-
tion/ commu-
nity; findings
probably true
Transactional/
subjectivist;
value- medi-
ated findings
Transactional/
subjectivist;
co-created
findings
Critical sub-
jectivity in
participatory
transaction
with cosmos;
extended epis-
temology of
experiential,
propositional,
and practi-
cal knowing;
co-created
findings
Continued on next page
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Table 4.1 – Continued from previous page
Positivism Post-positivism
Critical The-
ory et al.
Construct-
ivism Participatory
M
et
ho
do
lo
gy
Experimental/
manipulative;
verification
of hypothe-
ses; chiefly
quantitative
methods
Modified ex-
perimental/
manipula-
tive; critical
multiplism;
falsification of
hypotheses;
may include
qualitative
methods
Dialogic/
dialectical
Hermeneutic/
dialectical
Political par-
ticipation in
collaborative
action inquiry;
primacy of the
practical; use
of language
grounded in
shared experi-
ential context
(Guba & Lincoln, 2000)
Selection of an appropriate paradigm or viewpoint has some significance for
Information Systems research. Understanding what constitutes an Informa-
tion System can inform the researcher which inquiry paradigm and thus re-
search methodology is most suitable.
Information Systems is still regarded as an emerging discipline; the positivist
approach was adopted initially in an effort to enhance credibility and also be-
cause of the positivist background of early researchers in the field (Checkland,
1981). However, an examination of how an Information System is defined sug-
gests that other paradigms are viable alternatives:
An Information System may be defined as,
"An aggregation of information technologies, work practices, people and infor-
mation organised to accomplish goals in an organisation."
(Alter, 1992, p.7)
This aggregation,
"Assembles, stores, processes and delivers information relevant to that organisa-
tion in such a way that the information is useful and accessible to those that use
it." (Buckingham, Hirschheim, Land, & Tully, 1987)
Turban, Rainer, and Potter (2003, p.320) state that a"computer-based Information
System" consists of hardware, software, a database, a network, procedures and
people. Land (1991) echoes this point by stating that Information Systems de-
pend on actors using and interacting with them.
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Information Systems, therefore, cannot be considered without considering the
people that form part of them. Consequently Information Systems is seen as
being more closely related to the field of social reality (A. S. Lee, 1991), despite
its concerns with new technology, and so sits somewhat uneasily across the
engineering and social science disciplines (Avgerou, 2000).
The shift in Information Systems research focus from technological issues to
behavioural and social issues brings questions concerning the suitability of re-
search methods to the fore (Avgerou, 2000). The earlier positivistic approach
was challenged in 1984 by the IFIP working group studying computers in
organisations (Avgerou (2000), citing Mumford (1985)); this gave rise to the
emergence of qualitative methods (such as case studies and action research) as
against the older quantitative methods such as surveys (Avgerou, 2000).
However, the use of qualitative methods does not preclude a positivistic ap-
proach; Shanks and Parr (2003) in particular present a critical analysis of the
positivist single case study approach and assert that "[such] studies provide a
sound and systematic approach for conducting research." (Shanks & Parr, 2003, p.1).
This study adopts a post-positivist research paradigm: Post-positivism is a
modification of the positivist paradigm in that it acknowledges that reality is
"real" but imperfectly perceptible (Guba & Lincoln, 2000). The post-positivist
paradigm adopts the following positions with respect to the three questions
posed by (Guba & Lincoln, 2000):
The ontological question: Reality is "real" but imperfectly and probabilisti-
cally apprehensible;
The epistemological question: Findings are probably true;
The methodological question: May include qualitative methods.
Hirschheim (1985, p.32) notes that post-positivism replaces the assertion of
knowledge as indisputable with the assertion that "knowledge claims are simply
those that are accepted by the community." Such claims have the power to con-
vince the research community that they are an improvement of that commu-
nity’s previous understanding (Hirschheim, 1985, p.32). Thus this study seeks
to improve the research community’s understanding of the role of ES in Core
Dynamic Capabilities. The study also seeks to utilise an applied version of
DCT as a lens to enhance this understanding. In doing so the study also seeks
to deepen the community’s understanding of the application and empirical
usefulness of Dynamic Capabilities itself. Therefore it is necessary to discuss
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how DCT, a molar theory as described by Wheeler (2002), may be applied in
the case of this study. This is accomplished in the next Subsection 4.3.2.
4.3.2 Application of DCT
Chapter 2 concludes by proposing the RBV and DCT as a basis for examin-
ing the role of ES in enhancing organisational performance, as suggested by
Melville et al. (2004). However, as is made clear by Wheeler (2002, p.129), an
applied theory is required as a specific instance of DCT, which is a molar, or
high-level theory. Thus Wheeler (2002) instantiates and presents NEBIC as a
specific application of DCT.
For the proposed study, an applied framework is required, which derives from
DCT, which allows the contribution of ES to Dynamic Capabilities to be exa-
mined. The following framework, titled Enterprise Systems Capabilities
Framework (ESCF) is proposed and is articulated in Table 4.2. This frame-
work is an extension of Teece and Pisano (1998)’s descriptive framework for
Dynamic Capabilities in an organisational context, with the addition of the
concept of Renewability from Shanks and Bekmamedova (2012), and also re-
lies on a synthesis of definitions of Information Systems as presented by Alter
(1992), Buckingham et al. (1987) and Land (1991). Finally, this applied frame-
work draws on elements of the modified VRIO (Value, Rarity, Inimitability and
explOitability) framework, presented in Chapter 3, Figure 3.6, and synthesised
from Clemons and Row (1991), Leonard-Barton (1995), and Barney (1997):
Table 4.2: Enterprise Systems Capabilities Framework
(ESCF)
Component Observable Sources
Business
Processes
"Factory Floor" / Production / Service
Processes directly related to the day to
day operations of the organisation.
Teece and Pisano (1998,
p.197)
Integration
Processes
Combining organisational functions,
tighter coupling of business processes
across functions, enhanced data shar-
ing. Inherent in ES.
Teece and Pisano (1998,
p.198), Davenport (1998),
Hitt et al. (2002, p.73),
Giachetti (2004, p.1151),
Adam and Sammon
(2004), Laudon and
Laudon (2014, p.369)
Continued on next page
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Table 4.2 – Continued from previous page
Component Observable Source
Learning
Processes
Changes to processes as a result of
prior events, evidenced by improve-
ments in performance indicators, out-
puts, value, etc.
Teece and Pisano (1998,
p.200)
Reconfiguration
Processes
Any process change or reorganisation
of assets, especially as an adaptation to
external pressures.
Teece and Pisano (1998,
p.201), Pavlou and
El Sawy (2010, p.452)
Transformation
Processes
Replacement of older processes, struc-
tures, assets and IT artefacts with
newer ones.
Teece and Pisano (1998,
p.201)
Technologies ES applications used. Other Informa-
tion Systems and Information Techno-
logy.
Teece and Pisano (1998,
pp201-202)
People Training undertaken by people execut-
ing processes. Their knowledge, skills
and experience.
Teece and Pisano (1998,
p.202)
Path
Dependencies
History of organisation, processes,
people and technologies to this point.
Teece and Pisano (1998,
pp202-203)
Future
Opportunities
Future plans. Anticipated new tech-
nologies. Process and organisational
changes. Expanded range of future
choices due to changes made in the
present.
Teece and Pisano (1998,
pp203-204)
Value Increased rents. Reduced costs. ES
may also permit or drive valuable re-
configurations.
Penrose (1959),
Nordhaug (1994), Mata
et al. (1995, pp493-494),
Butler and Murphy
(1999), Wade and Hul-
land (2004), Butler and
Murphy (2008, p.6)
Inimitability Contingent on history of organisation
and knowledge of its staff. May be con-
tingent of level of customisation of ES
or else on specific adaptations to ES.
Dierickx and Cool (1989a,
pp1507-1508), Amit and
Shoemaker (1993, p.39)
Non-
substitutability
Highly specialised capabilities will
have no direct substitutes.
Dierickx and Cool (1989a,
p.1509), Amit and Shoe-
maker (1993, p.39)
Exploitability Dependent on the organisation being
in a position to effectively reengineer
its processes as needed, to reconfigure
its positions and to exploit new op-
portunities. ES may either hinder this
through expense of reconfiguration or
drive it by providing essential data.
Barney (1986, p.1240),
Peteraf (1993, pp187-188),
Barney (1997, pp173-174)
Renewability A process of continuous reengineering,
either facilitated or inhibited by the ES.
Shanks and Bekmame-
dova (2012)
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This applied framework is context - free in that, while it is specific to ES usage,
it is not dependent on a specific organisational context. However, organisa-
tional context is significant in evaluating responses to external stimuli in gen-
eral and Value generating processes in particular. A context - specific version
of this applied framework is presented in Section 4.4, which addresses the Re-
search Design. Before this, with a post - positivist research paradigm selected
and a tractable applied DCT proposed, the specific Research Approach must
be addressed. This is discussed in the next Subsection 4.3.3.
4.3.3 Research Approach
In this subsection the process of matching research approach with research ob-
jective is discussed: How can the researcher select a methodology that best
serves the goals and objectives of the study? The objective of the proposed
study is to examine whether and how an ES transforms an Organisation’s As-
set Lifecycle Management Core Dynamic Capabilities; the purpose of the re-
search is therefore exploratory and explanatory. In addition the research also
seeks to elucidate some of the mechanisms through which ES transform Core
Dynamic Capabilities; consequently the research methodology must permit
the possibility of extension to and application of DCT and the RBV.
In order to identify a suitable research approach, it is necessary to refer to
the Research Questions to determine what is being asked and how it is being
asked. Understanding these issues will direct the researcher to the best pos-
sible approach to answering those questions. Benbasat, Goldstein, and Mead
(1987) note that the most suitable research method is dependent on the prob-
lem being studied; namely, the type of knowledge required, and the resources
that are available to the researcher. Yin (1994) notes that "the first and most
important condition for differentiating between the various research strategies is to
identify the type of research questions being asked."
The Research Questions presented earlier in Section 4.2 indicate that the pro-
posed study is both exploratory and explanatory in nature. It serves the dual
purpose of investigating little known phenomena and explaining the forces
causing the phenomena in question (Marshall & Rossmann, 1989). Table 4.3,
per Marshall and Rossmann (1989), matches appropriate research strategies to
research purpose and thus to the Research Questions being asked.
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Table 4.3: Matching Research Purpose with Research
Methodology
Purpose of the Re-
search Research Question
Research
Strategy
Examples of Data
Collection Tech-
niques
Exploratory.
To investigate little
understood phenom-
ena. To identify /
discover important
variables to generate
hypotheses for further
research.
What is happening
in this social pro-
gramme? What are
the salient themes
and patterns in par-
ticipants’ meaning
structures? How are
these patterns linked?
Case Study.
Field Study.
Participant obser-
vation. In-depth
interviewing. Elite
interviewing.
Explanatory.
To explain the forces
causing the phe-
nomenon in ques-
tions. To identify
plausible causal net-
works shaping the
phenomenon.
What events, beliefs,
attitudes and policies
are shaping this phe-
nomenon? How do
these forces interact?
Multi-site
case study.
History.
Field Study.
Ethnogra-
phy.
Participant obser-
vation. In-depth
interviewing. Sur-
vey questionnaire.
Document analysis.
Descriptive.
To document the phe-
nomenon of interest.
What are the salient
behaviours, events,
beliefs, attitudes and
processes occurring in
this phenomenon?
Field Study.
Case Study.
Ethnogra-
phy.
Participant observa-
tion. In-depth inter-
viewing. Document
analysis. Unobtrusive
measures. Survey
questionnaire.
Predictive.
To predict the out-
comes of the phe-
nomenon. To fore-
cast the event and
behaviours result-
ing from the phe-
nomenon.
What will occur as
a result of this phe-
nomenon? Who will
be affected and how?
Experiment.
Quasi -
Experiment.
Survey questionnaire
(large sample). Ki-
nesics / Proxemics.
Content analysis.
(Marshall & Rossmann, 1989)
The proposed study requires depth and detail in exploring the role of ES in
Dynamic Capabilities. In particular patterns are sought, where patterns of Dy-
namic Capability enhancement are correlated with patterns of ES usage. To
date the relationship between ES usage and Dynamic Capabilities is poorly
understood. Thus the framework outlined in Table 4.3 suggests that a case
study or multi-site (multiple) case study is the most suitable strategy for the
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proposed exploratory / explanatory research as it allows the researcher ex-
plore what is happening in a particular organisational context.
A single case study approach, where "the emphasis ... is to highlight a construct by
showing its operation in an ongoing social context." (Dyer & Wilkins, 1991, p.616)
is proposed. Noting that more is not necessarily better, Yin (1994) argues that
there is no ideal number of cases for any particular research initiative. While
Benbasat et al. (1987, p.373) expresses a preference for multiple case studies in
certain circumstances, they also note that "a single case may be used to test the
boundaries of a well - formed theory."
If a single case is to be chosen for study, in order for the findings and conclu-
sions to be meaningful, the sampling strategy must ensure that the selected
case adheres to Yin (2003)’s justifications for a single case. Also, Siggelkow
(2007) lays down some criteria for a persuasive single case study. In a nutshell,
a compelling single case is either:
• A descriptive case that is so extraordinary and rare that it speaks for it-
self. This is described as a "talking pig" by Siggelkow (2007, p.20). Or,
• A case that provides some conceptual insight without necessarily relying
on the descriptive aspects of the case itself. The case therefore motivates,
illustrates or inspires the theory (Siggelkow, 2007, p.21).
Thus, a synthesis of Siggelkow’s and Yin’s positions suggests that a single case
study approach, to be compelling, must present an interesting case in sup-
port a of a theoretical viewpoint that is in itself freestanding. In other words,
either the case is critical, extreme, unique or exceptionally representative of the
phenomenon it purports to describe. In addition that case must serve to rein-
force a conceptual insight, while allowing that insight to exist without the case
itself.
It remains, then to address the issues of replicability and generalisability, as
outlined by A. S. Lee (1989). Single case studies are (wrongly, as A. S. Lee
(1989) points out) particularly prone to accusations of being ungeneralisable.
However, A. S. Lee (1989, p.41) asserts that a single case study can be gener-
alised only on the basis of being confirmed by additional case studies. These
additional case studies would confirm (or refute) the theoretical assertions un-
derpinning the original case study. J. Lee et al. (2003, p.222) expand further on
the issue of generalisability, observing that the statistical concept of general-
isability is frequently misapplied to the non-statistical, non-sampling research
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that is carried out using case studies. A.S. Lee’s arguments from 1989 and J.
Lee’s arguments from 2003 move the logic of replication and generalisation
from the context and content of the particular case to the theory that the case
seeks to confirm.
The naive view is that single case studies are not generalisable. However, Yin
(2003, p.32) distinguishes between "statistical generalisation" and "analytic gen-
eralisation" and makes it clear that case studies should not be treated as statisti-
cally generalisable. This leaves analytic generalisation as the means by which
the findings and conclusions of a single case study may be applied in other
settings. Yin (2003, pp32-33) asserts that such generalisation is achieved by us-
ing "Level Two Inferences" as distinct from the "Level One Inferences" made by
statistical generalisations. Such Level Two Inferences are made at the level of
any theory developed during the case (Yin, 2003, p.31).
Finally, the researcher must determine which methodological approach (quan-
titative or qualitative) best serves the goals and research objectives of the study.
The research questions formulated to meet the research objective imply that
the study is both exploratory and explanatory in nature, requiring analysis of
the phenomena with regard to the context within which they are observed.
Applying a quantitative approach to this study may raise the issue of context -
stripping, whereby a focus on one set of variables necessarily excludes another
set of variables that may yet have some bearing on the outcome (Guba & Lin-
coln, 1994). This impairs the generalisability of the study because the findings
of the study may only be applied in similarly context - stripped settings (Guba
& Lincoln, 1994). A qualitative approach can address this issue by providing
contextual information (Guba & Lincoln, 1994).
In conclusion, an analytically generalisable single case study with a post-
positivistic viewpoint, informed by an applied version of DCT, is the selected
research approach. If this single case study is to be deemed sufficient, it must
be a singular case which permits generalisation to future cases through its
theoretical underpinnings. In addition, if the case is to be replicable, the Re-
search Protocol must be detailed and rigorous. The next Section 4.4 addresses
Research Design in detail.
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4.4 Research Design
In Section 4.3, a Research Strategy and Research Approach were outlined. The
Research Strategy is to adopt a Post - Positivistic viewpoint and modify DCT
so it can be applied to a real world setting. The Research Approach is a single
case study which may be generalised and replicated on theoretical grounds.
This section, in presenting a practical Research Design, addresses the issue of
the Unit of Analysis in Subsection 4.4.1, followed by the Sampling Strategy
in Subsection 4.4.2. The case itself is briefly introduced in Subsection 4.5, fol-
lowed by further refinement of the applied Dynamic Capabilties Theory in
Subsection 4.6.
Subsections 4.7, 4.8 and 4.9 address the conduct of the case study itself. In
doing so they address issues of internal validity, external validity, chains of
evidence and generalisability.
4.4.1 Unit of Analysis
In the case of the proposed research, the research approach is a post - posi-
tivistic single case study. Therefore, drawing from Galliers (1991), the possible
objects of the proposed case study are: Society, Organisations, Groups, Individu-
als, Methodologies, Theory Building, Theory Testing and Theory Extension. As the
objective of the study is to examine the roles of ES in a particular context, this
narrows the range of choices to the Organisation, as ES, as defined, are invari-
ably implemented and used in an organisational context. Additionally, case
studies also well serve the purposes of Theory Building, Testing and possibly
Extension (Galliers, 1991).
The research objective - To examine whether and how an Enterprise System trans-
forms an Organisation’s Asset Lifecycle Management Core Dynamic Capabili-
ties - provides some guidance. The objective states clearly that the context is
the Organisation. However, the purpose of this study is to focus on that Or-
ganisation’s Asset Management Lifecycle. Chapter 2 concludes by asserting
that the well documented competitive and regulatory environment of a regu-
lated public utility may offer a suitable opportunity for study. As public utili-
ties are service - focused, Asset Lifecycle Management rather than production
becomes a major revenue - generating activity. The pas55.net website defines
Asset Management as the optimum way to achieve a desired and sustainable
93 Simon James Fitzgerald Woodworth
4. RESEARCH METHODOLOGY
result. In this case the desired result is increased rents. As Core Dynamic Capa-
bilities are, by definition, value generating (Barney, 1997; Mata et al., 1995), the
Unit of Analysis is the Asset Lifecycle Management Dynamic Capability, per
Cetindamar (2009, p.238). This choice is further justified by the observation by
Pavlou and El Sawy (2006, p.198), citing Ray et al. (2005), that a process level
of analysis (as opposed to organisation level) is the best level for observing the
strategic effects of Information Systems.
4.4.2 Sampling Strategy
In the previous subsection, the Asset Lifecycle Management Dynamic Capa-
bility was selected as the Unit of Analysis; this is to be studied in an organ-
isational context. This subsection addresses the Sampling Strategy, namely,
which sort of organisation will most likely permit the Research Questions to
be answered and the Research Objective to be met. Selecting a case must be
done so as to maximise what can be learned in the period of time available
for the study (Tellis, 1997). Therefore careful attention must be paid to sam-
pling to maximise what can be learned and to overcome some of the criticisms
levelled at the single case study research approach. Patton (1990) offers a com-
prehensive list of sampling strategies; these are outlined in simplified form in
Table 4.4 below. In addition, Patton (1990) states that:
"Purposeful sampling ... selects information-rich cases for in-depth study."
(Patton, 1990, p.169)
The objective of the sampling strategy is to identify a case that will permit
as much generalisation and application as possible to other cases in the field.
A critical case sampling strategy, which will facilitate generalisation, as de-
scribed by Patton (1990), is proposed.
Table 4.4: Purposeful Sampling Strategies
Sampling Strategy Description
Extreme or deviant
case
Learning from highly unusual manifestations of the phe-
nomenon of interest.
Intensity Information - rich cases that manifest the phenomenon intenselybut not extremely.
Continued on next page
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Table 4.4 – Continued from previous page
Sampling Strategy Description
Maximum varia-
tion
Documents unique or diverse variations that have emerged in
adapting to different conditions. Identifies important common
patterns that cut across variations.
Homogeneous Focuses, reduces variation, simplifies analysis.
Typical case Illustrates or highlights what is typical, normal, average.
Stratified purpose-
ful
Illustrates characteristics of particular subgroups of interest; fa-
cilitates comparisons.
Critical case
Permits logical generalisation and maximum application to other
cases as, if it’s true of this case then it’s likely to be true of all other
cases.
Snowball or chain Identifies cases of interest from people who know people whoknow what cases are good examples for study.
Criterion Selecting all cases that meet some criterion.
Theory-based
or operational
construct
Finding examples of a theoretical construct of interest so as to
elaborate and examine that construct.
Confirming and
disconfirming
cases
Elaborating and deepening initial analysis, seeking exceptions,
testing variation.
Opportunistic Following new leads during fieldwork, taking advantage of theunexpected.
Convenience Saves time money and effort. Poorest rationale with lowest cred-ibility. Yields information-poor cases.
(Patton, 1990, pp182-183)
The rationale behind selecting a critical case is to maximise the opportunity
for logical, or theoretical, generalisation, as suggested in (Patton, 1990). Since
the case is not likely to be a "talking pig," per Siggelkow (2007), it must fulfil
other criteria, namely it must be a singular case that permits in-depth analysis.
In addition, this case must be amenable to analysis using a context - bound
application of DCT.
In its concluding paragraphs, Chapter 2 notes that the performance of a public
sector utility can be expressed clearly in terms of its ability to meet or exceed
the expectations clearly laid down and documented, in considerable detail,
by the regulator. Thus, public sector utilities present an opportunity for fur-
ther research on the role of ES in improving organisational performance by
increasing their ability to meet or exceed the expectations of their stakehold-
ers. Stakeholder expectations for a public utility in a regulated open market
are well defined by virtue of the regulator publishing extensive documenta-
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tion on the parameters within which the utility must perform. While DCT is
largely an inwardly - focused view of firm performance, consideration must
still be given to the environment in which the firm performs. As the public
utility competitive environment is well defined and relatively stable, a public
sector utility is an ideal candidate for study using DCT.
However, this is not sufficient to guarantee the case is critical or singular.
Therefore, some consideration must be given to which public sector utility
should be elected. The public utility market consists of established operators
and newcomers. While there are many newcomers, in an Irish context, there
is only one established operator. In the case of Ireland, this operator was the
only electricity generator, distributor and supplier up until market opening in
2000. This operator is a singular, or critical case as the market opening process
forced the organisation to separate its customer supply, generation, transmis-
sion and distribution operations. It is burdened and constrained by its history
in a way that no other nervy company in Ireland is.
The selected case for study is therefore EnerDist, an electricity distributer and
supplier which implemented the SAP R/3 Enterprise System in 2000 and on-
wards. The next Section 4.5 briefly introduces the case.
4.5 The Case of EnerDist
EnerDist is a public service electricity utility in Ireland. Its remit is to dis-
tribute electricity at 10 kilovolts (kV), 20kV and 38kV throughout Ireland. It is
also responsible for connecting residential and commercial subscribers to the
electricity grid. In addition, in some cases, it is responsible for connecting elec-
tricity generators to the grid. Electricity transmission at 110kV and higher is
largely the responsibility of another public service utility, EnerTrans.
EnerDist’s predecessor, EnerCo was set up in 1927 by government act in the
same year. The first significant power generation project started two years ear-
lier in 1925. This was the Ardnacrusha hydroelectric power scheme on the
river Shannon, which is still operational at the time of writing. Other signifi-
cant generating stations added subsequently were Turlough Hill pumped stor-
age in 1974, Moneypoint coal in 1987, the Poolbeg gas upgrade in 2000 and the
Aghada gas upgrade in 2010. As well as these large facilities, there are a num-
ber of smaller peat-fired generating stations in the midlands. As of 2013, a
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significant number of wind farms also exist.
EnerCo existed as a monolithic entity from 1927 until 1998. From its inception
until 1998, the EnerCo was the sole generator, transmitter and distributor of
electricity in the state. As part of a market opening exercise, EnerCo since 1998
has split into a number of separate companies with distinctly different briefs:
EnerCo Customer Supply Ltd Supplies electricity and gas directly to end
users and so is the company in EnerCo Group most visible to consumers.
As of 2010 it had 1.4 million connected customers.
EnerDist The object of this study, it is responsible for connecting customers
and metering services, regardless of supplier. Also concerned with other
customer services associated with the construction, operation and main-
tenance of the electricity distribution network. Thus EnerDist is a Distri-
bution Service Operator (DSO).
EnerCo International An international electricity company which is involved
in the construction and operation of power generation infrastructure out-
side Ireland. Also involved in engineering design, construction manage-
ment and strategic consultancy services to clients in Ireland (including
EnerDist) and to the power sector worldwide.
EnerCo Power Generation Owns and operates generating stations in the Re-
public of Ireland with an installed capacity totalling approximately 6GW
in 2013.
EnerCo Telecoms Existing to exploit telecommunications market opportuni-
ties, EnerCo Telecoms has built and owns a 1,300 km national fibre optic
network, comprising a 48-core fibre wrapped around the EnerCo High
Voltage Network that links various Metropolitan Area Networks in vari-
ous mayor Irish cities.
EnerTrans Not an EnerCo Group company but a separate public service entity
responsible for the 110kV and higher voltage transmission network as
well as international connectors. EnerDist remains the Transmission As-
set Owner for the transmission network, while EnerTrans acts as a Trans-
mission Service Operator (TSO).
EnerDist, which is part of EnerCo Group and is the focus of this study, ex-
ists as a direct result of the market opening exercise conducted by the Irish
government from 1998 to 2000. This includes the inception of an indepen-
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dent regulator, the Commission for Energy Regulation (CER). Given Ireland’s
small population of no more than 4.5 million people, introducing other elec-
tricity distributors into the market was impractical. Therefore the regulator
established a price control and performance regulation mechanism by bench-
marking EnerDist primarily against 12 similar Distribution Service Operators
(DSOs) in the UK and comparable DSO in Europe and the US.
The CER effects competition by proxy by requiring EnerDist to meet or outper-
form price, reliability, performance and safety benchmarks synthesised from
analysis of DSOs in the UK. The regulator mechanism is encapsulated a Pric-
ing Round (PR) agreement, each of which has a validity of 5 years. To date
there have been two complete pricing rounds, PR1 from 2000 to 2005 and PR2
from 2006 to 2010. PR3 runs from 2011 to 2015. The pricing rounds impose
a maximum tariff for distribution that EnerDist can charge. In addition each
PR mandates limits on operational and capital expenditure and returns on En-
erDist’s asset base.
It is important to understand the market context within which EnerDist op-
erates. This is best illustrated using the Five Forces Model, as articulated in
Porter (1980), Porter (1991, p.101) and elsewhere, and illustrated in Figure 4.1.
EnerDist’s specific context is illustrated in Figure 4.2. It has already been noted
that EnerDist has no direct competitors because of the small size of the Irish
market. Therefore, as Figure 4.2 illustrates, there are no real threats either from
new entrants or from substitute products or services: It is highly unlikely that
a new entrant would go to the extraordinary expense of building a compet-
ing distribution grid and there is no substitute for that grid unless a hugely
disruptive, paradigm - shifting technology emerges to supplant it.
Threats from suppliers and customers are moderated by the Commission for
Energy Regulation (CER), as far as EnerDist is concerned. For suppliers, the
cost of carrying their electricity on the distribution grid is fixed as Distribution
Use Of Service (DUOS) and determined by the CER. For customers, the price
paid per unit of electricity carried is also governed by the DUOS pricing mech-
anism, also determined by the CER. The CPI-X (Consumer Price Index minus
an amount X) pricing mechanism also applies for customers. This determines
the cost per unit of electricity that must be paid by those customers’ domestic
and commercial end users, who are in effect indirect customers of EnerDist.
The threat of rivalry among existing competitors is also moderated by the CER,
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(Porter, 1991, p.101)
Figure 4.1: Porter’s 5 forces: A summary of the key drivers
as EnerDist has no direct competitors. Such proxy competition is imposed by
benchmarking the performance of comparable DSOs in similar markets inter-
nationally and imposing similar or better performance on EnerDist. The pri-
mary performance for EnerDist is thus the performance of its peers, as deter-
mined by the CER.
Market Opening, in imposing a hitherto unseen competitive environment on
EnerDist, signalled a shift in strategy in the organisation from Network Op-
eration to Asset Management. This was driven by additional regulatory con-
straints imposed by the CER on how much EnerDist could spend on building
and maintaining its distribution grid. Emphasis moved from operating at a
cost to operating at a profit. Thus EnerDist can generate rents by beating the
regulator’s benchmarks. In 2000 EnerDist started implementation of a SAP
R/3 ES to replace legacy IT systems no longer considered adequate for op-
erating in a regulated open market. The first phase of implementation was
completed in 2001, with Human Resources (HR), Asset Management and Inte-
grated Work Management modules being added in 2003, 2006 and 2009.
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(After Porter (1991, p.101))
Figure 4.2: The pressures under which EnerDist operates
EnerDist is thus an extreme case: EnerDist, unlike like other DSOs entering
the market in Ireland or elsewhere, is constrained by its singular history as the
sole inheritor of the national distribution grid. EnerDist emerged from EnerCo
Group, heretofore the only generator, transmitter, distributor and supplier of
electricity in the state. While EnerDist is a comparatively new entity, its culture
and workforce, in part, predate its inception. It possesses a large regulated
asset base (and an obligation to maintain it) which no new entrant has. In the
past the Regulator has intentionally skewed the pricing structure to permit any
new entrants to compete. Its history, the constraints under which it uniquely
operates and the clarity and detail with which its competitive environment
can be examined make it an ideal case to study using an applied Dynamic
Capabilities theoretical lens. Per Siggelkow (2007), EnerDist may be regarded
as a special case; the researcher must tread carefully about the conclusions
drawn from a case like this. However, the specialness of the case may permit
insights to be drawn that can be generalised to other, more "normal" cases
Siggelkow (2007, p.21).
However, further focus is required: As the shift in strategic focus is towards
Asset Management, the case study is further targeted at EnerDist’s Asset Life-
cycle Management operations. The regulatory environment imposed on the
EnerDist from 2000 onwards is focused on Asset Management and the Regu-
lated Asset Base.To conclude, examining EnerDist Asset Management organ-
isation, structures, processes, assets and people, in light of its implementa-
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tion of SAP R/3, is most likely to yield answers to the Research Questions,
thus fulfilling the Research Objective. As already stated, the theoretical lens is
DCT. Subsection 4.6 refines the applied version of DCT introduced in Subsec-
tion 4.3.2 by applying it to Asset Lifecycle Management processes in a regu-
lated public energy utility.
4.6 Application of DCT to Asset Lifecycle Manage-
ment
The proposed study both utilises and extends an applied form of DCT and the
RBV to examine the role of ES in Asset Lifecycle Management Dynamic Ca-
pabilities. This is discussed in Chapter 3. However, DCT is a molar theory
(Wheeler, 2002) and so an applied version of the theory is required to facilitate
a useful study. A framework for isolating and analysing Dynamic Capabili-
ties as applied to the asset management lifecycle in the context of a regulated
energy utility is required.
A useful definition of Dynamic Capabilities in this context is as follows:
A dynamic capability is an assemblage of organisational routines and
resources that permits an energy utility to reconfigure its assets to create
future value in the face of an ever-changing regulatory environment.
This section briefly describes the competitive environment, how rents may be
generated and what aggregations of resources are significant. The section con-
cludes by presenting an applied dynamic capabilities framework to be used
during the case study.
4.6.1 The competitive environment
As discussed in the previous section, Dynamic Capabilities decompose into
processes, positions and paths which may be directly or indirectly affected by
the regulatory framework. The aggregation of resources that a dynamic capa-
bility represents must be the driver of reconfiguration of its own resources. A
valuable dynamic capability will reconfigure those resources in a manner that
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permits increases in future rents. An exploitable dynamic capability will not
reconfigure resources in such a manner that forbids future reconfigurations.
For the dynamic capability to provide extended value by "beating the regu-
lator," it must be inherently non-tradable. In other words, other Distribution
Service Operators (DSOs) must not be in a position to imitate or provide a sub-
stitute for that dynamic capability in a manner that permits the regulator to
further raise the benchmark.
4.6.2 The regulatory environment and rent generation in the
public utilities sector
All Dynamic Capabilities in a regulated utility operate under pressure applied
by the regulator. Regulatory pressure is a proxy for the competition that would
occur in a market in the private sector. If value is placed on reducing Capital
Expenditure (CAPEX) and Operational Expenditure (OPEX), improving net-
work reliability, safety and performance and maximising return on the Regu-
lated Asset Base (RAB), then those are the value drivers for all core dynamic
capabilities. A core dynamic capability will have processes that will create
value by reducing expenditure, reducing penalties or maximising Distribution
Use Of Service (DUOS) revenue.
Positions will be modified to facilitate creation of new opportunities to reduce
expenditure, reduce penalties or maximise DUOS in the future. Paths will re-
flect current regulatory pressure but may open up opportunities in the future.
Processes, constrained by paths, are influenced by positions and operate on
those positions to create future opportunities. Therefore a regulated energy
utility dynamic capability, informed by history to date, will employ processes
to change its network asset positions to allow for future opportunities to re-
duce CAPEX, OPEX and risk and to create future opportunities to obtain rents.
Such processes are influenced by the positions themselves.
Given the constraints imposed by the regulator, it is in the interests of the DSO
to create new network assets at the lowest possible cost and to maintain those
assets at a low cost. This must be done while maintaining safety standards and
also continuing to minimise the frequency and duration of outages. Network
load capacity must also be maintained.
By explicating the interactions between processes, positions and paths, an ap-
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plied dynamic capability framework specific to regulated electricity utilities
may be built. Following the logic of Eisenhardt and Martin (2000), all such
dynamic capabilities will exhibit common features that may even be found in
other energy utility companies. Such commonality, however, still allows for
sufficient variation in the details to permit one dynamic capability to outper-
form another by generating more value.
4.6.3 ESAMC: An Applied DC Framework
The proposed study is substantially informed by several writings, namely
Mata et al. (1995), Leonard-Barton (1995), Barney (1997), Teece and Pisano
(1998) and Wheeler (2002). A synthesis of these yields a template for apply-
ing DCT in the field; this is explicated in Table 4.5:
Table 4.5: Enterprise System enabled Asset Lifecycle
Management Capabilities: An Applied DCT Frame-
work.
Component Observable
Business Processes Asset Lifecycle Management Processes
Integration Processes Combining of disparate Asset Management and organisational
functions directly impacting the Regulated Asset Base, tighter cou-
pling of business processes across functions, enhanced data shar-
ing.
Learning Processes Changes to processes as a result of prior events, evidenced by
improvements in performance indicators, as documented by the
Commission for Energy Regulation (CER)
Reconfiguration Pro-
cesses
Any process change or reorganisation of assets, especially as an
adaptation to regulatory or market pressures
Transformation Pro-
cesses
Replacement of older processes, structures, assets and IT artefacts
with newer ones.
Technologies ES applications used. Other Information Systems and Information
Technology.
People Training undertaken by people executing processes. Their knowl-
edge, skills and experience.
Path Dependencies History of organisation, processes, people and technologies to this
point.
Future Opportunities Future plans. Anticipated new technologies, both for Regulated
Asset Base and also Information Technologies. Process and organ-
isational changes. Expanded range of future choices due to chan-
ges made in the present.
Continued on next page
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Table 4.5 – Continued from previous page
Component Observable
Value Reductions in capital expenditure and operational expenditure
and penalties imposed by regulator. Increases in safety and reli-
ability of Regulated Asset Base. Allows public utility to meet or
exceed regulatory targets. ES may also permit or drive valuable
reconfigurations.
Inimitability Contingent on history of public utility company and knowledge of
its staff. May be contingent of level of customisation of ES or else
on specific adaptations by organisation structures and processes
to ES.
Non-substitutability Highly specialised capabilities will have no direct substitutes.
Exploitability Dependent on the public utility being in a position to effectively
reengineer its processes as needed, to reconfigure its positions and
to exploit new opportunities. ES may either hinder this through
expense of reconfiguration or drive it by providing essential data.
Renewability A process of continuous reengineering and adaptation to increas-
ingly stringent regulatory conditions, either facilitated or inhibited
by the ES.
(After Mata et al. (1995), Leonard-Barton (1995), Barney (1997), Teece and Pisano
(1998) and Wheeler (2002); also derived from Table 4.2)
For convenience, this application of DCT is titled
ESAMC (Enterprise Systems enabled Asset Lifecycle Management Capabili-
ties) and is an Asset Management specific instance of the ES Capability Frame-
work (ESCF) outlined in Table 4.2 in Subsection 4.3.2.
ESAMC has two features: First, it decouples the logic of Competitive Advan-
tage from that of Core Capabilities. Using this framework, Core Capabilities
are assessed entirely on their own merits. Secondly, rarity is not longer an
antecedent for core capabilities, but is rather assumed to be a consequence of
inimitability, no substitutability and also the capability’s own reconfiguration
and transformation processes. However, the second feature introduces a limi-
tation in that it is not immediately clear which are Supplemental Capabilities
and Enabling Capabilities.
This subsection, in conclusion, posits an applied Dynamic Capabilities frame-
work, titled ESAMC, specifically for use in the regulated public utilities sector.
The framework specialises on the molar DCT and on the applied version intro-
duced in Subsection 4.3.2 by specifying the circumstances under which value
generation may occur. As DCT and its antecedent, the RBV, concerns itself
with the organisation and accumulation of firm resources to generate rents,
this applied framework may be used to direct data gathering and analysis in
The Contribution of Enterprise Systems to Core
Capabilities
104
4.7 Data Collection
answering the Research Questions to meet the Research Objective.
The remaining three subsections 4.7, 4.8 and 4.9 address issues related to the
conduct of the study. Specifically, the next Subsection 4.7 describes the data
collection methods to be used.
4.7 Data Collection
The proposed research employs three main data collection methods, with the
objective of maximising the validity of the study as much as is practical.
Robson (1993) notes that there are two forms of validity to consider:
Internal Validity: The extent to which a study establishes that a factor has
caused the phenomenon that is found.
External Validity: The degree to which findings can be generalised to some
target population.
Miles and Huberman (1994) state that validity is enhanced if the researcher
ensures that events and settings that are studied are uncontrived and unmod-
ified by the researcher’s presence and actions. External validity has already
been addressed by using a single case study approach allied with analytical
generalisability and with a stratified purposeful sampling strategy.
Additionally, Maxwell (1992) also considerably extends the discussion of va-
lidity in qualitative research by presenting several different types of validity
that must be considered; these are illustrated in Table 4.6. While Maxwell
(1992) attaches less importance to generalisability (Maxwell, 1992, p.295) as an
issue in qualitative research, it is included here as the proposed study, while
not generalisable in the statistical sense, is intended to be analytically general-
isable via the theoretical constructs it uses and generates.
Table 4.6: Maxwell’s Validities for Qualitative Research and steps
taken in this study to address them
Validity Issue it pertains to Steps taken in this Study
Descriptive The factual accuracy of the re-searcher’s account
All interviews are transcribed in
full. Observations integral to inter-
view transcripts. Documents refer-
enced back to source. Triangulation
within and between sources.
Continued on next page
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Table 4.6 – Continued from previous page
Validity Issue it pertains to Steps taken in this Study
Interpretive
The meaning of the researcher’s ac-
count and the meaning of the actors’
accounts.
Researcher must take account of
participant’s perspective and ac-
knowledge that perspective in the
study.
Theoretical
The theoretical constructions
brought to the study or developed
from the study. A higher degree of
abstraction from the material than
description and interpretation
ESAMC framework in this Chap-
ter; Emergent frameworks to be ad-
dressed in Chapter 9.
Generalis-
ability
The extent to which the researcher
can extend the account of the study
to other settings
Analyticially generalisable via theo-
retical construct of ESAMC and any
emergent framework expressed in
Chapter 9.
(After Maxwell (1992))
Internal validity may be enhanced by drawing on a number of sources of evi-
dence; this is a process known as triangulation. Marshall and Rossmann (1989)
note that using a combination of sources of evidence increases validity as the
strengths of one approach can compensate for the weaknesses of another. The
evidence collected from one source can be corroborated by evidence gathered
from another source; any discrepancies that arise should alert the researcher to
potential analytical errors.
Yin (1994) provides a summary of various sources of evidence, their strengths
and weaknesses; these is illustrated in Table 4.7. Three sources of evidence will
be used in this case study to aid triangulation and enhance internal validity.
These are:
Semi-structured interviews, discussed in Subsection 4.7.1;
Direct observations, discussed in Subsection 4.7.2;
Document analysis, discussed in Subsection 4.7.3.
Table 4.7: Six Sources of Evidence: Strengths and Weak-
nesses
Source of
Evidence Strengths Weaknesses
Documentation Stable, can be reviewed repeat-edly Retrievability can be low
Continued on next page
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Table 4.7 – Continued from previous page
Source of
Evidence Strengths Weaknesses
Unobtrusive, not created as a re-
sult of the case study
Biased selectivity, if collection is
incomplete
Exact, contains exact names, re-
ferences and details of an event
Reporting bias, reflects (un-
known) bias of author
Broad coverage, long span of
time, many events and many
settings
Access may be deliberately
blocked
Archival Records (Same as above for documenta-tion)
(Same as above for documenta-
tion)
Precise and quantitative Accessibility due to privacy rea-sons
Interviews Targeted, focuses directly oncase study topic
Bias due to poorly constructed
questions
Insightful, provides perceived
causal inferences Response bias
Inaccuracies due to poor recall
Reflexivity, interviewee gives
what interviewer wants to hear
Direct Observa-
tions
Reality, covers events in real
time Time consuming
Contextual, covers context of
event
Selectivity, unless broad cover-
age
Reflexivity, event may proceed
differently because it is being
observed
Cost, hours needed by human
observers
Participant Obser-
vations
(Same as above for direct obser-
vations)
(Same as above for direct obser-
vations)
Insightful into interpersonal be-
haviour and motives
Physical Artefacts Insightful into cultural features Selectivity
Insightful into technical opera-
tions Availability
(Yin, 1994)
4.7.1 Interviews
The primary source of evidence for this study is the semi-structured interview.
Patton (1990, p.278) describes the purpose of interviewing as "To find out what
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is in and on someone else’s mind ... to access the perspective of the person being in-
terviewed." Seidman (1991) notes that, "At the root of in-depth interviewing is an
interest in understanding the experience of other people and the meaning they make
of that experience." With these descriptions in mind, the goal of interviewing in
the context of this case study is to understand the interviewee’s perception of
the business routines that they and others perform, the assets and resources
affected by those routines, the history of those processes and resources and the
role of SAP R/3 or any other Information Technology in facilitating, enhancing
or inhibiting those routines. These are the "perceived causal inferences" that Yin
(1994) refers to when highlighting the strength of interviews.
However Yin (1994) also notes that interviews are prone to bias, inaccuracy due
to poor recall and reflexivity, where the interview gives what the interviewer
wants to hear. The semi-structured interview in particular has its own prob-
lems, in that it requires more preparation and analysis than a fully-structured
interview (Wengraf, 2001).
What then are the advantages of the semi-structured interview? For the pur-
poses of this study, it permits the researcher to ask prepared questions cen-
tred on the Small to Medium Enterprise (SME)’s supply chain relationships
with its customers, suppliers, partners and competitors; the structure of these
questions emerges to some degree from the research questions. Having asked
a set of structured questions, the researcher can then explore in an unstruc-
tured manner the specific issues the respondent has raised, to see what can be
learned from the respondent’s experience.
All the interviews were recorded with the respondent’s permission and later
transcribed in full, specifically to address issues related to poor recall on the
part of the researcher (Yin, 1994). In addition, the researcher made handwritten
notes to highlight key parts of the interview. Appendix A contains evidence
tables detailing the significant data gathered at the interviews. Table 4.8 lists
the 30 interviews conducted with 33 respondents across 8 locations in 5 major
urban centres as the primary data gathering exercise between July 2009 and
November 2010. Figure 4.3 maps these interviews to the Asset Management
Lifecycle and also indicates the relevance of each interview to the core Activity
of Asset Lifecycle Management.
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Table 4.8: Interview Schedule
Date Location Respondent Name Remarks
17/07/2009 Cork Senior Mgr JOS Not recorded
24/07/2009 Cork Area Mgr WH High level
10/08/2009 Cork Finance Mgr FOB
01/09/2009 Cork Consultant ABy Accenture
03/09/2009 Dublin Regulatory Mgr PHi
03/09/2009 Dublin IT Team JG, PM, CM 3 respondents
29/09/2009 Cork Network Projects BN
05/10/2009 Cork Planning (South) JOD
14/12/2009 PortLaoise IWM LIT lead, Network Projects PD
15/01/2010 Cork IWM LIT lead, Finance JC
18/01/2010 Dublin NITA Project Mgr KOC
22/01/2010 Cork Design Officer OMcC
25/01/2010 Dublin IWM LIT lead, Asset Mgt AB
25/01/2010 Dublin Asset Mgr TL
02/02/2010 Sligo IWM LIT lead, Supply Chain PHa
02/02/2010 Galway IWM LIT lead, Customer Services PC
01/02/2010 Dublin GIS CB
01/02/2010 Dublin Documentation DB
01/02/2010 Dublin Asset Register Admin EC
08/02/2010 Cork Construction Supervisor MK
06/04/2010 Cork Materials Supervisor JOL
27/04/2010 Dublin Asset Mgrs LR, IC 2 respondents
10/05/2010 Cork SCADA CH
10/05/2010 Cork Planner MS
17/05/2010 Dublin Asset Mgt Forum HH
19/07/2010 Dublin HR IM
12/08/2010 Dublin Asset Mgr and Procurement COC
24/08/2010 Dublin Programme Mgr BG
24/08/2010 Dublin Documentation DB Doc. followup
15/11/2010 Dublin OMS FG
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4.7.2 Observations
The evidence gathered from the semi-structured interviews was supported by
direct observations and document analysis. In practice the direct observations
consisted mainly of interview participants demonstrating work procedures on
a computer using SAP R/3. These observations formed part of the interviews
as the participant verbally described each step in the procedure.
Direct observations are characterised by Yin (1994) as allowing the researcher
to "cover events in real time." However, Yin (1994) also considers them time con-
suming and selective. Patton (1990) also notes that observations may affect the
phenomenon being observed in unknown ways. For this study, the direct ob-
servations are intentionally selective as they are focused specifically on work
procedures as supported by the SAP R/3 ES. As the work procedures were
explicitly embedded within the system, the system itself was not subject to ob-
server effects. These observations allowed the researcher to clarify or confirm
comments made by the respondent in relation to Asset Lifecycle Management
processes during the semi-structured interview.
4.7.3 Document Analysis
Document analysis was utilised by the researcher to gain a deeper under-
standing of regulatory environment with which EnerDist operated and how
that regulatory environment specifically affected certain processes within As-
set Lifecycle Management Dynamic Capabilities. Examination of regulatory
documents proved to be particularly fruitful as they proved to be extremely
detailed and prescriptive. Thus it was possible to apprehend and understand
EnerDist operating and regulatory environment in considerable detail.
Yin (1994) characterises documentation as a source of evidence as useful be-
cause documents "can be viewed repeatedly." They are also unobtrusive and
stable (Yin, 1994). However, retrievability, accessibility and bias are possible
problems with examining documentation (Yin, 1994). Accessibility problems
were experienced with certain process documents, mainly because those doc-
uments had not been maintained in step with changes to the implemented ES.
However, this was compensated for by using observations where needed. In
addition, documents as outputs from processes were made available to the re-
searcher.
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The next Section 4.8 describes how the collected data are to be analysed.
4.8 Data Analysis
This subsection discusses how the data were analysed during the case study.
The raw data sources were interview transcripts, observations embedded in
those transcripts, the researcher’s own notes and the documents obtained from
the Commission for Energy Regulation and from EnerDist. The data analysis
and expected output steps are documented in Table 4.4. A chain of evidence
approach is adopted for this study, as exemplified by Beaudry and Pinson-
neault (2005) and Williams and Karahanna (2013).
A coding process is adopted to drive the analysis from the raw data to the re-
fined data visible in both the Findings (Chapters 5 - 8) and the Conclusions
(Chapter 9). The coding process takes places in three stages - Open Coding,
Axial Coding and Selective Coding. These stages are briefly described in sub-
sections 4.8.1, 4.8.2 and 4.8.3 below:
4.8.1 Open Coding
Open coding refers to the labelling and categorising of phenomena as indi-
cated by the data. Once interview transcripts were transcribed, analysis began
with a line by line study of the content. This work was facilitated by the use
of Microsoft OneNote to attach notes to both the audio recording and the tran-
script. Following Pare (2004), the ESAMC theoretical framework derived DCT
was used to guide the process. The outcome from this process was a set of
evidence tables, organised under headings suggested by ESAMC.
Table 4.9 provides a sample subset of the open codes and source interview
transcripts and documents quotations relating to the Determining Asset Policies
Dynamic Capability.
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Table 4.9: Sample Open Coding used during Data Analy-
sis
Source Code
PH: "We agree what the value of the asset base is and agree what return we are
going to be allowed on the value of that asset base and how the asset base is going
to be depreciated ... we also agree how much we are going to be allowed over the
course of that 5 years to operate the system."
Process, Busi-
ness
IC: "We have to include proposals for our maintenance ... [including] what the
costs will be and the frequency that we would propose to do it. That’s open to
challenge from the regulator."
Process, Busi-
ness
TL: "You’re better off having as robust a policy you can have ... achieving 100%,
as opposed to some aspirational policy ... only completing 40 or 50% of it."
Process, Busi-
ness
LR: "The [policies] for the assets are our responsibility. But ... we work on five
year cycles ... with the regulator. We recently made a submission for PR3 and we
[had] to include proposals for our maintenance. That’s open to challenge form the
regulator."
Process, Inte-
gration
TL: "You literally can work through this specific job card and you’re ticking in a
lot more defined ranges or criteria ... [it] is fed into the system and it allows you
to get a lot more focused ... moving towards condition based maintenance."
Improvement
IC: "ARM broadly replicated the database that was there." Asset Register
Table 4.10 illustrates the process of developing concepts from the codes by pre-
senting a sample subset of those codes and concepts. These amount to descrip-
tions of some of the underlying processes and assets referred to in interviews.
Table 4.10: Development of Concepts from Codes
Code Concept
Business Pro-
cess Pricing round negotiation.
Process, Inte-
gration
Tight coupling of Pricing Round Negotiation and Policy Determination
processes.
Improvement ARM introduced flexibility to existing processes.
Asset Register,
Database SAP R/3 Asset Register (ARM). Replaces older standalone asset register.
Knowledge,
Skills, Experi-
ence, Under-
standing
Asset Manager. Asset Manager’s ability to formulate and rework mainte-
nance programs contingent on knowledge and experience.
Table 4.10 illustrates a sample subset of the organisation of concepts into cat-
egories. The categories selected are informed by literature, in particular DCT
as articulated by Mata et al. (1995) and Teece and Pisano (1998). While the cat-
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egories are derived from the literature and from theory, as yet the groupings
are descriptive rather than abstract. The following subsections on Axial Cod-
ing and Selective Coding introduce a degree of abstraction from the gathered
data.
Table 4.11: Organisation of Concepts into Categories
Concept Category
Pricing round negotiation.
Business Processes
Maintenance policy determination.
Tight coupling of Pricing Round Negotiation and Policy Determina-
tion processes. Integration Processes
Nominal controllable operating costs per unit distributed have
dropped from 1.00c/kWh in 2001 to 0.87c/kWh in 2010. Learning Processes
SAP R/3 Asset Register (ARM). Replaces older standalone asset reg-
ister. Technological Assets
DocuLite Repository for policies.
4.8.2 Axial Coding
Axial coding refers to the process of developing main categories and their sub-
categories. This phase of coding allows the researcher to take the categories
derived during open coding and classify them under higher level headings.
This process helps to reduce the initial set of categories into a smaller set by
merging categories of codes that are similar. In addition, a small degree of
abstraction from the data begins to emerge. The end point of this process is
the organisation of the evidence under five emergent headings representing
five Asset Lifecycle Management Dynamic Capabilities. The evidence tables
in Appendix A, in restructuring the data presented in the previous section on
Open Coding, reflect this organisation. In addition, Table 4.12 illustrates the re-
duction of the Open Coding data to axial codes, representing distinct Dynamic
Capabilities:
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Table 4.12: Example of Axial Coding and emergent Dy-
namic Capabilities. This is a simplification and re-
arrangement of tables presented in Chapter 6
Business
Processes
Integration
Processes
Learning
Processes
Reconfiguration,
Transformation
Processes
Axial Code
(Dynamic
Capability)
Solution identi-
fication
Assimilation
and application
of new network
technologies.
Reduction in
Customer In-
terruptions
and Customer
Minutes Lost
Introduction
of CBAT, chan-
ges to Solution
Identification
process to ex-
ploit automatic
switches.
Identifying
New Assets
Materials or-
dering. Job
design. Job
execution.
Imposition of
consistency
across network.
Tight coupling
of stock and
work processes
via IWM and
CU
Drop in working
capital of ¤23m
Changes to
structure of
work orders. If
additional work
is required, it
is performed as
separate work
order.
Building
New Assets
Pricing round
negotiation.
Maintenance
policy determi-
nation
Data integration
via ARM. Asset
Mgrs and Ne-
gotiators work
jointly with
CER.
Refinements and
increase in gran-
ularity of poli-
cies as more as-
set data become
available. Re-
duced costs.
Move to condi-
tion based main-
tenance.
Determining
Asset Poli-
cies
4.8.3 Selective Coding
Selective coding refers to the integration of the categories under a single theme
that has been developed to form the initial theoretical framework. During this
process, previously identified core categories were regrouped to identify new
categories describing the role of the ES in influencing Dynamic Capabilities.
This is particularly evident in the summaries at the end of Research Questions
3 and 4 and is presented in simplified form in Table 4.13
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Table 4.13: Illustration of Selective Coding showing In-
tensity and Extent of Asset Register (ARM) Footprint
on Business Processes and Dynamic Capabilities. Pre-
sented in complete form in Chapter 7
Dynamic Capability Process Asset Register (ARM)Usage Intensity
Identifying New Assets Solution Identification H__
Coordinating Asset
Programmes
Programme Negotiation Hm_
Programme Execution HH_
Programme Monitoring HHH
Determining Asset
Policies
PR Negotiation H__
Maint. Policy Determ. _HH
Servicing Existing Assets
Annual Maint. Planning HH_
Maintenance Execution __H
Module Intensity Of Usage 13
Table 4.13 illustrates the process of determining the overall intensity of usage
of a particular ES module across previously established axial codes. In this
case ARM usage intensity is estimated by referring to earlier coding efforts
to determine the usage of that module at the beginning, middle and end of
each process. The result is a picture of the relative intensity of usage of that
module across all processes and capabilities. While Table 4.13 is of necessity a
simplification to illustrate the coding process, Chapter 7 contains the complete
tables displaying relative intensities for all ES modules.
Thus Research Questions 3 and 4 (Chapters 7 and 8 in particular are designed
to drive analysis of common themes across all Dynamic Capabilities and Pro-
cesses. In particular, the role of ES in enhancing (or otherwise affecting) Ex-
ploitability and Renewability is best addressed by seeking out these common
themes. The output of this analysis is evident in Research Question 4.
The next Section 4.9 describes a research protocol that is guided the by the re-
search objective, research questions, ESAMC and the data collection and analy-
sis methods specified in this and the previous subsection.
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4.9 Research Protocol
In order to fully address these research questions, the following additional
questions need to be addressed in detail. These subquestions follow the Dy-
namic Capabilities framework as described in Teece and Pisano (1998), as well
as the Core Capability framework based on Barney (1997), Leonard-Barton
(1995) and Clemons and Row (1991).
Whether the Asset Lifecycle Management Dynamic Capabilities are core, sup-
plemental or enabling is not determined until all four research questions are
addressed.
A research protocol is proposed that will be followed throughout this study
to ensure that the research questions are addressed. The protocol is required
to ensure that the case to be studied provides sufficient information to facili-
tate a meaningful analysis across and within units of analysis. In addition the
protocol serves as a high-level guide for interviews and document analysis.
Progression through Research Questions 1-4 is roughly sequential, however
some loops are inherent as answering later questions yields new insights into
earlier questions. Table 4.4 describes the research protocol: It outlines the data
sources, the data gathering mechanisms and the expected outputs from each
research step. In addition the research protocol is clearly mapped to the indi-
vidual components of the research questions.
The protocol is an eight step process. Steps 7 and 8 are analytical steps that
happen in parallel with Steps 1-6. Research Questions 2-4 are in part contin-
gent on Steps 7-8 as well as Steps 1-6. Completion of all Steps 1 - 8 yield a set of
Asset Lifecycle Management Capabilities, a determination if they are dynamic,
a determination if they are core, the footprint of the ES upon those capabilities
and the role of the ES in the Exploitability of those capabilities.
The protocol steps are summarised in Figure 4.4 and are described in as fol-
lows:
Step 1: Establish the context of the study
Before detailed document analysis and semi-structured interviews of identi-
fied participants take place, one or two overview interviews are required. The
purpose of these interviews is to understand the business of the target organ-
isation, the relevance of various business activities and the reasons why Asset
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Lifecycle Management is important. In addition an overview of the organisa-
tion’s ES and its implementation history is required. Finally these interviews
provide a starting point for identifying other respondents within the organisa-
tion.
The primary data gathering mechanism is the semi-structured interview, fol-
lowed by preliminary document analysis. Interviewees must be middle to
higher management within the organisation so that a reasonably high level
overview is obtained. Documents may be sourced from within the organisa-
tion or from without. Primary document sources are overview documents and
presentations furnished by the organisation.
Step 2: Determine Asset Lifecycle Management Processes
The respondent describes the processes they are involved in and backs up their
descriptions with documents if possible. This provides a rich description of
relevant asset management processes as understood by those people actually
executing those processes. The discussion expands into understanding how
those processes evolved over time, how the respondent learnt those processes
and how the respondent received training in their own position.
Step 3: Determine which IT artefacts facilitate these processes
The respondent describes the information technologies used to support the de-
scribed processes. The respondent is questioned to determine the boundaries
of the Information Technology (IT) footprint on those processes. This discus-
sion is supported by a demonstration of the relevant Information Technologies
if possible. They are involved in and backs up their descriptions with docu-
ments if possible. The fit between the Information Technology and the pro-
cesses is discussed with the respondent. For example, the respondent may be
asked to comment on how well the current information technology facilitates
their work processes.
Future possibilities for the technology are discussed.
Step 4: Determine actors who execute these processes
As well as describing the processes they are involved in (Step 2), the respon-
dent also outlines who else is involved in the processes. (This may be a seed of
further interviews.)
Step 5: Explore history of these processes
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While progression from Steps 1 to 6 is roughly linear, looping from later to earlier
stages is expected as preliminary analysis informs the earlier steps of later data gath-
ering.
Figure 4.4: Research Protocol
The respondent describes how the processes have changed over time and also
if those processes were influenced by the introduction of any IT systems. An-
other possibility is that the processes are emergent from the introduction of an
IT system.
Step 6: Explore possible future developments of these processes
The respondent may indicate the processes are under development and further
changes are expected in the future. In addition, the regulatory environment
may be expected to change in the future and this may have an effect on the
processes under discussion. Finally, the object of the study, EnerDist, may have
business plans that involve developing its existing services further, retiring
services no longer relevant, or developing new services. (Some of this may be
mandated by the regulator.)
Step 7: Enumerate Dynamic Capabilities: Processes, People, Positions, Paths
Asset Lifecycle Management Dynamic Capabilities are emergent from the data
gathering process and likely to structure themselves around the Asset Lifecycle
itself. Those Dynamic Capabilities will be composed of the Processes identified
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in Step 2, the People (i.e. complementary assets) identified in Steps 1, 4 and 5,
the Positions identified in Step 3 and the Paths identified in Steps 5 and 6.
Some Capabilities may have emerged as a result of recent development, or may
have been present prior to the implementation of an ES. Therefore Capabilities
should be classified as changed or emergent.
The Dynamicity of these Capabilities is determined by assessing whether
Learning, Integration, Reconfiguration and Transformation processes (as ar-
ticulated in Teece and Pisano (1998)) exist within these capabilities. In addi-
tion examination of Future Opportunities (Teece & Pisano, 1998) determines
to what degree a Capability is likely to be renewable.
Step 8: Enumerate Core Capabilities: Value, Inimitability,
Non-substitutability, Exploitability
Are the Dynamic Capabilities Valuable? To be valuable a Dynamic Capabil-
ity must either generate rents for the firm or reduce costs. Inimitability and
Non-substitutability may arise because how the capability was created is am-
biguous, because the capability is the product of a unique history, because it
is a function of the unique culture of the organisation os because the cost of
copying or substituting that capability is too high for competitors.
Exploitability of the capability is the question of whether the organisation is
well positioned to take advantage of it. Fit between information systems and
the capability itself is a factor in this. A Core Capability will not remain valu-
able (and thus Core) unless it is possible to reconfigure that capability to meet
future market needs. Otherwise it becomes a Core Rigidity.
4.10 Summary
This chapter began by stating the Research Objective and Research Questions.
The nature of the Research Questions led to the adoption of a post - positivist
single case study Research Strategy, which was then implemented in the Re-
search Design. Both the Strategy and Research Design were also informed by
two successive refinements and applications of DCT, which is a molar theory.
The consequences of this is the ESAMC framework, which serves to describe
and analyse ES enabled Dynamic Capabilities within an Asset Lifecycle Man-
agement context.
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The Research Design initially addresses the unit of analysis and sampling strat-
egy. The Unit of analysis is informed by the Research Questions, the Research
Strategy and the Literature Review, leading to the conclusion that the appro-
priate Unit of Analysis is the Asset Lifecycle Management Dynamic Capabil-
ity. The resultant Sampling Strategy seeks to identify an organisational context
that is singular and that provides scope for considerable depth and breadth of
analysis. EnerDist fits these criteria.
The latter stages of the Research Design deal with Data Collection, Data Analy-
sis and the Research Protocol itself. In addition the issues of Internal and Ex-
ternal Validity, as articulated by Maxwell (1992) and Yin (1994) are addressed.
The Research Protocol, as described in Subsection 4.9 and in particular Fig-
ure 4.4, is emergent from the Research Questions, the Research Design, the
ESAMC framework and the need to ensure Validity. In conjunction with the
Data Collection and Data Analysis approaches described in Subsections 4.7
and 4.8, the Research Study to be conducted emerges.
The findings of this Research Study are discussed in Chapters 5, 6, 7, and 8.
The Conclusions of this Research Study are addressed in Chapter 9. The next
Chapter 5 addresses the findings from Research Question 1.
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Chapter 5
Research Question 1:
Understanding Asset Management
Activities
5.1 Introduction
This chapter addresses Research Question 1 by describing the Asset Manage-
ment activities in EnerDist’s Asset Management Lifecycle. Research Question
1 is restated below::
Research Question 1: What Asset Management activities are evident in the
organisation?
The purpose of Research Question 1, and this Chapter, is to articulate the As-
set Management Activities in EnerDist. Understanding the Asset Management
Activities is a prerequisite to understanding Asset Management Dynamic Ca-
pabilities, the footprint of the Enterprise System and the role of the Enterprise
System in the Exploitability of any Asset Management Core Capabilities. In
particular, understanding the Asset Management Lifecycle will give an initial
approximation of the Dynamic Capabilities evident in that Lifecycle.
The major findings of this Research Question are laid out in Figures 5.4, 5.5 and
5.6, and Tables 5.2 and 5.4. The structure of these findings is not informed by
the ESAMC framework, rather they serve to indicate where the Asset Lifecy-
cle Management Dynamic Capabilities may lie, and what external mechanism
may drive their value generating activities.
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A prerequisite to understanding Asset Management activities, however, is un-
derstanding the background to EnerDist’s current state. This chapter, there-
fore, is laid out as follows: Section 5.2 sets the context of EnerDist, including
some history of the organisation and its predecessor. In addition EnerCo’s im-
plementation of SAP/3 is briefly described. Section 5.3 sets out the regulatory
structure within which EnerDist operates. Section 5.4 describes the EnerDist
Asset Management structures. It also describes the EnerDist Asset Lifecycle as
a specific case of Asset Lifecycles in general. Section 5.5 concludes by describ-
ing value generation at different points of the EnerDist Asset Lifecycle. These
value generation activities are tied to regulatory pressures. Section 5.6 sum-
marises and concludes this Chapter by providing a tentative map of what the
Asset Management Dynamic Capabilities are; this in turn informs the findings
of Research Questions 2, 3 and 4.
5.2 A history of EnerDist
This section describes a brief history of the EnerDist electricity distribution
company and its predecessor, the EnerCo electricity supply company. It con-
tinues with a brief discussion of the changes EnerCo had to undergo to re-
spond to the opening of the electricity generation, distribution, transmission
and supply markets in Ireland to competition in 2000. It concludes by artic-
ulating some of the challenges EnerDist faced in managing its asset base in
response to pressures from the national energy regulator.
5.2.1 Generation
EnerDist is a part of EnerCo Group, which also consists of EnerCo Generation,
EnerCo Customer Supply and EnerCo International. Until 1998-2000, EnerCo
Group was a monolithic energy vertical which had sole control of Ireland’s
electricity supply, from generation to the customer’s meter. EnerCo, or the
Electricity Supply Board, was established in the 1920’s. Its first major gener-
ation project was a hydroelectric scheme, with generation diversified into oil,
gas, coal and peat over subsequent years. An attempt to build a nuclear reactor
in the southeast was abandoned in the early 1980’s. Instead a large coal - fired
generation plant was built on the west coast. At the same time, peat genera-
tion, which relied heavily on extensive midland bogs, was wound down with
The Contribution of Enterprise Systems to Core
Capabilities
124
5.2 A history of EnerDist
peat fired stations being decommissioned. These and other older generating
plants have been supplanted by more modern and compact gas fired generat-
ing plants. The move to gas was in part driven by significant gas finds off the
south coast, now being replaced by gas interconnectors to the UK. Since 2000
there has been significant investment in renewables with wind power starting
to contribute to electricity generation.
National generating capacity was approximately 6 Gigawatts in 2009, with
peak demand somewhat less than that.
5.2.2 Transmission and Distribution Networks
The Irish transmission and distribution is stratified into several levels. The
HV (High Voltage) network is defined as 38KV and above, with transmission
voltages reaching 220KV on a small number of high capacity lines. Intercon-
nectors with Northern Ireland and Scotland exist, with a HVDC (High Volt-
age Direct Current) interconnector with Wales under construction. There is
an extensive 10KV MV (Medium Voltage) network which distributed electric-
ity from, 38KV substations to domestic consumers via 10KV-230V stepdown
transformers. This MV network is characterised by long spurs especially in
rural areas, though these are bing replaced by more robust ring distribution
systems. Rural electricity in Ireland was characterised by frequent brownouts
and outages until the early 1980s. The existing MV network will be upgraded
to 20KV over the coming years, which will increase capacity fourfold.
5.2.3 Market Opening
Until February 2000, EnerCo group was the sole supplier of electricity in the
Republic of Ireland. The Electricity Regulation Act, 1999, established the Com-
mission for Electricity Regulation. In the late 1990’s the Commission for En-
ergy Regulation (CER) was established as national regulator, with a view to
both opening up and regulating the energy market in Ireland. A consequence
of this is that other companies are now permitted to compete in the generation
sector. Airtricity and Bord Gais are now both established as alternative gener-
ators. Another consequence was that EnerCo had to split into several distinct
units, covering generation, transmission and distribution and customer sup-
ply.
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Elements of the HV transmission network were moved under the control of
a separate entity called EnerTrans. However, given Ireland’s small size, it
proved impractical to further fragment the transmission and distribution net-
works.
The CER’s stated objectives are to,
"ensure that the lights stay on, the gas continues to flow, the prices charged are
fair and reasonable, the environment is protected, and electricity and gas are sup-
plied safely.”
Commission for Energy Regulation
As well as splitting into different organisations, EnerCo had to substantially
change its structure and processes to meet the challenges imposed by the CER.
In order to reduce its operational and capital costs, EnerDist had to identify
ways of managing its asset base with greater efficiency and effectiveness. An
essential part of this was understanding in detail what the asset base was. It
became evident that the existing Information Systems were not fit for purpose
and something new was needed. SAP R/3 was implemented over a period of
18 months, with the initial objective of meeting the basic demands of opening
the energy market to competition. Subsequent SAP development included the
addition of an Asset Register Module (ARM) in 2006 and an Integrated Work
Management (IWM) module in 2009.
5.2.4 The EnerDist SAP Implementation Project
Table 5.1 shows the SAP implementation timeline relative to the Pricing Re-
views conducted by the CER.
Table 5.1: SAP implementation timeline
Prior to the implementation of SAP, EnerCo and EnerDist had developed a
set of bespoke Information Systems in-house. These included systems such
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as DWMS, a work management system. These systems were characterised
by being very disjointed, with no ability to transfer data from one systems
to another. In addition they were very costly to maintain. Any shortfall in
the systems’ capabilities was compensated for by short-term solutions such as
Microsoft Access and Microsoft Excel. None of this sort of bricolage lends itself
to consistent data sharing and integration.
Dark green items items are part of the SAP R/3 Core. Light green items are other SAP appli-
cations. Blue and orange items are IT applications external to SAP.
Figure 5.1: The EnerDist IT footprint, post SAP implementation
The SAP system extant in 2009 was implemented in several distinct phases:
The first phase, characterised as the Market Opening IT Project (MOIP) by En-
erDist, was implemented in 1999. This was a core SAP R/3 implementation
covering Financials, Costing, Procurement, and Materials Management. As
such, this R/3 implementation included FMIS (Financial Management) and
MMIS (Materials Management). The Human Resources module, PHR, fol-
lowed in 2003.
In 2005, the SAP IS-U (Industry Specific - Utility) module was implemented.
This covers meter reading, billing, aggregation, meter asset management, me-
ter operations and new connections. 2005 also signalled the launch of the Net-
works IT Applications (NITA) programme, which is still ongoing. Significant
NITA rollouts are as follows: In 2006, the Asset Register Module (ARM) was
implemented; In 2009, the Integrated Work Management module (IWM) was
implemented.
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(EnerDist Powerpoint presentation)
Figure 5.2: The EnerDist IT Landscape
As of 2009, EnerDist’s implemented IT infrastructure was as illustrated in Fig-
ure 5.2. However, while documents suggested the 2005 NITA initiative was
also to bring mobile devices to the field, this had not yet happened as of 2009.
Conversations with Asset Managers reveal that a mobile platform was being
trialled in Finglas, with funding for a full rollout planned for print round 3
(PR3), 2011-2016.
Figure 5.2 clearly delineates the SAP Applications both within and outside the
core R/3 implementation. SAP MMIS is not included in this diagram, despite
IWM having a significant impact on how inventory is managed and procure-
ment is executed. Outside the SAP Applications, OMS, SCADA and GIS appli-
cations play significant roles and all exchange data with the SAP Application
suite, albeit with manual assistance in some cases.
The stated rationale for implementing SAP was to use an industry standard
Enterprise System that other systems could easily interface to. The perception
was that SAP and Oracle are the main vendors in the utility sector and selecting
SAP would avoid problems with systems integration later.
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5.3 Regulatory mechanism and competitive
pressure
Electricity generation, transmission and distribution in Ireland is regulated by
the Commission for Energy Regulation (CER). Brought into force by the Elec-
tricity Regulation Act, 1999, the CER’s remit is to both regulate and provide
for an open energy market in Ireland. Since the electricity market was opened
in 2000, a number of competitors have emerged in the electricity generation
and customer supply sectors. However, competition for electricity transmis-
sion and distribution is constrained by Ireland’s small size, the existence of an
already-extensive national grid and the impracticality and expense of competi-
tors entering the market to establish their own grids.
The need to maintain price competition in a small country also presented the
CER with a problem as the market was too small to enable comparison with
other distribution service operators. The CER considered a number of regu-
latory mechanisms in various markets worldwide and eventually selected a
mechanism of consumer price indexed price caps with periodic reviews. This
form of regulation is used in Argentina, Austria, Norway, Spain and signifi-
cantly, the UK. The CER explains the regulatory mechanism as follows:
"Price capping with periodic reviews is a form of incentive regulation with profit
sharing. Under this form of regulation, the regulated business is required to
keep the increase in its prices to less than (or equal to) the increase in a specified
general price index (e.g., the CPI), less X percent. If X is positive, this means
that prices will fall by X percent in real terms. The level of the cap on prices
reflects the anticipated levels of future operating costs and investment that might
be incurred by the business and are set to provide a reasonable rate of return on
assets, consistent with efficient performance. The price cap is therefore set at a
cost-reflective level. The distinguishing feature of this form of regulation is that
the price cap applies for a pre- determined period. So the regulated business keeps
all the profits associated with unanticipated cost reductions in the period between
regulatory reviews.”
CER (1999, p.8)
The CER thus adopted a strategy of evaluating the energy sector in Ireland
against similar markets in other countries. This is particularly applicable to
129 Simon James Fitzgerald Woodworth
5. RESEARCH QUESTION 1: UNDERSTANDING ASSET MANAGEMENT ACTIVITIES
EnerDist, which exclusively operates the transmission and distribution net-
works below 110KV. EnerDist is benchmarked against 12 Distribution Service
Operators (DSOs) in the UK. In effect this provides a form of competition by
proxy as the CER requires EnerDist to compare favourably to these networks.
The chief regulatory mechanism applied by the CER is the Pricing Round, a
negotiated 5 year contract that requires the network operator to meet certain
targets on capital expenditure, operational expenditure, network availability
and safety. The Pricing Round (PR) document describes in detail where expen-
diture may be targeted. To date the PR1 and PR2 cycles have been completed
from 2000-2010, with the PR3 coming into effect in 2011. The Pricing Round
mechanism imposes ever tightening expenditure constraints on the network
operator, where expenditure over an agreed level represents a loss to the com-
pany.
If the network operator wishes to make a profit, or reduce it costs, it must
perform within the constraints imposed by PR1-3 and future pricing rounds.
In effect the CER imposes competitive pressure on EnerDist and other opera-
tors by contractually obliging them to perform better than their peers in other
markets and jurisdictions. A characteristic of successive pricing rounds is that
more an more precise constraints are applied to the organisation. As a form of
competitive pressure, this regulatory mechanism uniquely differentiates itself
from traditional outside forces as it has the capacity to directly influence and
organisation’s internal processes, assets and resources.
EnerDist, therefore is regulated by benchmarking performance against Distri-
bution Service Operators (DSOs) in the UK. Over a five year period called a
Pricing Round, EnerDist is expected to outperform similar DSOs in the UK.
Failure to perform to the standards set by the CER result in both penalties and
loss of revenue.
5.3.1 The regulatory environment and how it imposes compet-
itive pressures on the DSO
The chief regulatory mechanism applied by the CER is the Pricing Round, a
negotiated 5 year contract that requires the DSO to meet certain targets on
capital expenditure, operational expenditure, network availability and safety.
This is part of a regulatory framework based on price caps with regulatory
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reviews. The CER describes this as form of “incentive regulation with profit
sharing” (CER, 1999).
The overall thrust of the regulation is to require the DSO to hold any increase
in its prices to less than or equal to the consumer price index (CPI), less X
percent, where X is determined by the regulator. If X is a positive number,
then effectively the DSO’s prices will fall by X percent in real terms. This price
cap is held in place over a five year period called the pricing round. The CER
asserts that the price cap takes into account future operational expenditure and
any investment, or capital expenditure that might be incurred by the DSO. The
price cap is intended to provide a “reasonable” return on assets, consistent
with “efficient performance” (CER, 1999).
Within the pricing round, if the DSO can achieve efficiencies, savings and re-
turns in excess of those anticipated by the CER, it benefits directly. The CER
permits the DSO to retain any “unanticipated cost reductions” between the
regulatory reviews which happen every five years (CER, 1999). At the end of
the five year pricing round, and at the next regulatory review, the CER can
impose further price reductions to capture those cost savings and pass them
on to the electricity consumer. This regulatory mechanism is referred to in the
regulatory industry as CPI-X.
The DSO thus operates under market conditions that effectively bring more
pressure to bear every five years. For a given pricing round, the DSO must not
only compete against benchmarked performance from the UK DSOs, it is also
required to compete against its own performance in the previous five years. In
this case, EnerDist is expected to improve its performance every five years if it
wishes to obtain improved rents.
In summary, the pressures shaping the dynamic capabilities within a DSO may
be subdivided into three categories:
External regulatory pressures These are broadly incentivised regulatory mea-
sures, where the detailed response is left up to the DSO.
External economic pressures In the case of EnerDist this can be characterised
as the transition of the Irish economy from boom to bust. This affects the
type of work that must be undertaken by the DSO. For example, during
the boom, new connections were a priority, whereas the focus has now
moved to reinforcement and maintenance and new generation connec-
tions.
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Internal regulatory pressures These directly act on processes, positions or
paths. While these are applied externally, they are internal in the sense
that the regulator has authorised incentives or mandated activities that
specifically affect particular assets, processes and positions.
Table 5.2 on the next page summarises the regulatory pressures as applied over
three pricing rounds from 2001 to 2015. An examination of the three successive
pricing round determinations shows an increasing attention to detail on the
part of the regulator. In particular, the regulator defines specific areas where
both capital and operational expenditure is to be directed. Any lack of detail in
the 2001-2005 determination is in stark contrast to the very detailed prescrip-
tions (the grey boxes in Table 5.2) of the 2006-2010 and 2011-2015 documents.
Furthermore, the rows in this table illustrate the range of measures over which
regulation is applied.
5.4 The Asset Base of EnerDist
The Regulated Asset Base of EnerDist consists in the main of transmission and
distribution lines, substations, switching units, transformers and
other ancillaries associated with the conveyance of electrical energy from a
point of generation to a point of consumption. In addition the RAB also con-
sists of those systems required to manage the network and the equipment and
facilities needed to maintain it. A Network Asset is any piece of hardware, be
it cabling, switching or transformers, that carries an electrical load. New net-
work equipment does not become an asset until it is carrying load. An asset
that ceases to carry load is not productive and in fact may incur a penalty to
EnerDist if it contributes to an outage situation.
Network Assets have been built up over a period of time from the inception
of EnerCo in the 20’s, through the emergence of EnerDist in 2000 to the cur-
rent day. This was an organic process where the transmission and distribution
network grew solely to meet the demands on an evolving Western European
economy. While safety was of paramount importance, the network was built
with future asset base management in mind. EnerDist characterise the core fo-
cus of the business up until 2000 being solely to operate the network and meet
growth in demand. Market opening and the advent of the CER represented a
necessary move from a network operation focus to an asset management focus.
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Table 5.2: Regulatory incentives
(After CER (2001, 2005, 2010))
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A consequence of the history of the growth of the network is that the asset
base was not documented in sufficient detail to support the demands of the
regulator. This was not because of a lax approach but rather it followed from
two limitations in work practice. First of all, all tracking systems were paper
- based and any IT systems which did evolve were not well connected and
of course had no mobile element due to technology limitations. Second, any
network technician working on assets in the field was more motivated to get
the work done and move onto the next job rather than document fully the job
just completed. This is especially the case with network repairs where time is
of the essence:
"Keeping the asset data up to date is a nightmare, because people are quite happy
and go out and do the physical work, but that extra little bit of getting the data,
back into the system, we seem to be falling down on it. ... The guys are going like,
it’s [pouring] rain, we’re putting up a pole mounted transformer, the last thing I
want to be doing is getting up there and taking the number, yes but what happens
if something happens to that, the manufacturers send us out a note saying all of
these type are really highly dangerous there’s a little problem and after three days
something is you know, how are we going to figure out where they were? Well I
know, Mickey Joe puts them up all the time. Mickey Joe might know that but the
rest of us don’t.”
Asset Register Administration Manager
5.4.1 The Asset Base and Competitive Pressure
The Regulated Asset Base of EnerDist has to be developed and maintained
in accordance with strict rules laid down with the CER. Development of assets
requires capital expenditure and maintenance of those requires operational ex-
penditure.
The competitive pressure imposed by CER on EnerDist is evidenced as fol-
lows:
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Horizontal black line indicates limits requested by DSO, blue line indicates limits
imposed by CER. The limits imposed are more restrictive than those requested for 2011-
2015
(CER, 2010, p.7)
Figure 5.3: Operating cost limits imposed on DSO by CER
Figure 5.3 illustrates that operating cost limits imposed by the CER have de-
creased from ¤250m in 2006 to ¤239m in 2010. While the DSO requested that
operating costs be pegged at ¤232m per annum from 2011 to 2015, the CER
has imposed further reductions over this period from ¤224m to ¤213m.
Capital expenditure, also controlled by the CER, is also capped at a level lower
than that requested by the DSO, as shown in Table 5.3. While allowable capital
expenditure has increased dramatically from PR2 to PR3, most of this increase
is attributable to the ¤500m allocated for the installation of smart meters at
subscribers’ premises.
Table 5.3: Capital expenditure limits, in ¤m, imposed on DSO by CER
(CER, 2010, p.8)
Finally, the CER requires that the DSO make efforts to improve quality of en-
ergy supply over PR3:
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"The CER requires the DSO to improve quality of supply over the period - a re-
duction in customer interruptions by 11% and a reduction in the average annual
interruption duration by 19%. In terms of customer service the current compos-
ite customer service target of 85% is required to be maintained whilst reducing
operating costs. Electrical losses are expected to reduce from 7.5% to 7.1%.”
(CER, 2010, p.11)
The DSO thus operates under the pressure of reduced OPEX, reduced CAPEX
and the requirement to increase quality of supply. This requires the existing
asset base to be extended and maintained at lower cost, while improving net-
work downtime targets.
5.4.2 The EnerDist Asset Lifecycle
A typical Asset Lifecycle can be envisioned as a four-phase continuous loop,
namely Plan - Build - Maintain - End-of-life, as pictured in Figure 5.4. How-
ever, the Asset Base in EnerDist, especially the Regulated Network Asset Base,
has five distinct lifecycle phases: Plan, Design, Build, Maintain and End Of
Life. This asset lifecycle is critical to the operation of EnerDist as an asset man-
agement focused utility as careful management of the network asset base is re-
quired to comply with regulatory requirements and to extract maximum value
from the asset base to maximise rents to the company. The EnerDist asset life-
cycle is further illustrated in detail in Figure 5.5. As can be seen in Figures 5.4
and 5.5, Programme Management is a coordinating function that impacts all
phases of the lifecycle.
A piece of network equipment does not become an asset to the DSO until it is
carrying an electrical load. Nonetheless the lifecycle of any given single asset
starts at the planning phase when appropriate modifications and extension to
the network are considered. Plans may be drawn up as a result of new load re-
quests or else to remedy a network deficiency. The planning phase is complete
when a solution is selected. During the design phase the solution is translated
into a specific and detailed design which includes all bills of materials and nec-
essary steps to implement that solution. This then feeds into the build phase
where the design is actually built. At the end of the build phase, when the net-
work changes are complete, all the affected equipment is energised and logged
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Figure 5.4: The Asset Lifecycle observed in EnerDist
in the Asset Register. At this point any new equipment is now regarded as an
asset.
The maintenance phase of the asset lifecycle concerns itself with network as-
sets that are carrying load. Assets are maintained according to different poli-
cies depending on equipment type: Some assets must be maintained accord-
ing to a strict schedule, while others need only be maintained if their condition
has actually deteriorated. The maintenance phase includes inspection regimes
for all assets. As well as scheduled maintenance, an asset may have repair or
maintenance work as a result of a network fault or where it is deemed econom-
ical to perform maintenance on that asset in conjunction with repair, mainte-
nance or building work on other assets.
The end-of life phase of the asset lifecycle occurs when an asset reaches the end
of its service life or has failed beyond economic repair. In some cases service
life is long as forty to seventy years. One of the concerns of the end of life
phase is asset decommissioning and disposal but it also feeds directly back
to the planning phase, as new assets are required to replace those that have
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expired. Asset lifetime is significant as the regulator determines how quickly
the value of an asset may be depreciated and allowances are made to the DSO
for the declining value of the asset base.
The status of a Network Asset may be influenced by a number of events. First,
outright failure will require a repair or replacement activity. Second, it may be
upgraded or replaced as part of an activity to enhance network capacity and
reliability. Third, the asset may be withdrawn from service at end of life due
to age, unreliability or maintenance cost. Finally, end of life or other network
expansion activities leads to the creation of new assets.
5.4.3 Summary: Management of the Regulated Asset Base
A significant requirement of the regulator is that each operator manage its as-
set base as effectively and efficiently as possible. Effective management is mea-
sured in terms of safety compliance and maximised network uptime. Network
outages are penalised both for incidence and duration. Therefore assets must
be maintained and developed at a level that minimises both the occurrence
and duration of outages. However those assets must be maintained with no
unnecessary outlay. The CER controls network operator costs by imposing
limits on capital expenditure (CAPEX) and operational expenditure (OPEX).
Asset replacement and development of new assets to increase capacity comes
out of CAPEX and maintenance of existing assets comes out of OPEX.
The next subsection discusses value generation from the regulated asset base,
given the regulatory constraints outlined above.
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Figure 5.5: A detailed view of The EnerDist Asset Lifecycle
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5.5 The Asset Base and Value Generation
Various opportunities exist for cost saving and value duration at different
phases of the asset lifecycle, as illustrated in Figure 5.6:
Careful planning and solution selection minimises both the capital cost of in-
stallation but also future operational costs of maintenance. In addition a so-
lution will seek to minimise penalty risk from outages and also to minimise
future network expansion costs. There is a balance to be struck here between
the initial capital cost of any new solution against the future operational cost
of maintaining the resulting networks assets. For example, it may be advan-
tageous in some cases to spend extra capital not to reduce future capital and
operational expenditure as well as penalties.
The design and build phases benefit from a coordinated approach at the pro-
gramme management level. An uncoordinated approach can result in multiple
visits to the same site to perform inspections, maintenance, upgrades and addi-
tions. In addition it is possible activities at different points in the asset lifecycle
may result in conflicting build instructions for the site in question. Process in-
tegration that results from programme management can deliver single design
and build job which can address network expansion, maintenance and reme-
dial objectives. Such an approach minimises material and on-site costs as well
as unnecessary redesign activities.
End-of-life activities tend to merge into the planning phase of a new asset life-
cycle. However, there are also value considerations here: Write-down values
of assets are critical and are dictated in part by the regulator. In addition asset
lifespans have been set in part by negotiation with the regulator, with some
asserts having lifespans of 40 years. (In an extreme case, assets were recently
retired after 70 years’ operation.) If an asset’s lifespan exceeds its write-down
period then effectively that asset is generating revenue for free for the balance
of its life.
5.5.1 Rent generation in regulated environment
The DSO generates income on its asset regulated base. There are three possible
sources of income in a regulated environment. Two income streams derive
from capital investment and the third derived from operational expenditure.
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Figure 5.6: Value Generation in EnerDist Asset Lifecycle
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The first capital income stream derives from depreciation of assets over the
lifetime of those assets. The amount spent to procure the asset is recoverable
as an annual payment of an amount equal to the asset value divided by its
expected working life. Therefore an asset purchased for ¤1,000,000 with a
lifetime of 20 years attracts a depreciation return of ¤50,000 per annum.
The second capital income stream is a return on the capital investment at a
rate set by the regulator. The rate of return is referred to by both the DSO
and the CER as the Weighted Average Cost of Capital (WACC) and is derived
from a capital asset pricing model that takes into account both debt and equity
costs. The WACC is allowed on any new assets plus the non-depreciated part
of any older assets. Therefore the total allowed income on any regulated asset
is the annualised depreciation plus the WACC return on the non-depreciated
amount remaining on the asset.
The third income stream is the operational expenditure required to operate the
network, maintain the assets in place and conduct all the other normal day to
day activities of any organisation.
The CER stipulates that all expenditure is efficient and necessary. In an envi-
ronment regulated by the CER, enhanced rents may be achieved by a number
of means:
Reduction in CAPEX below PR targets Each pricing round sets limits on cap-
ital expenditure for the next five years. If spending is held below this
ceiling by the DSO, then the difference emerges as additional profit. As
the CER specifies different spending limits for different groups of assets,
then the DSO may try to achieve significant value gains in one asset area
or a number of areas. It may even be possible to compensate for over-
spend in one area by underspending in another, though this is subject to
negotiation with the CER.
Reduction in OPEX below PR targets Each pricing round sets limits on op-
erational expenditure for the next five years. If spending is held below
this ceiling by the DSO, then the difference emerges as additional profit.
As for CAPEX, specific spending areas for specific groups of assets are
defined.
Minimisation of fines due to outages If the number and duration of outages
are held to a minimum, this in turn minimises the fines imposed by the
CER. In addition the CER defines specific incentives for improvements
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in network reliability and quality.
Exploitation of new opportunities The DSO may offer, or the CER may re-
quire, that new opportunities be pursued. For example, renewable en-
ergy initiatives, smart networks and EV recharging networks may be im-
plemented. Such initiatives are undertaken to meet broader green energy
policy targets. Research and development funding is allowed for as part
of the overall OPEX.
These mechanisms of penalty and reward have a direct effect on the rents that
the DSO can achieve from its assets. In turn this has implications for the man-
agement of the asset lifecycle. CAPEX restrictions constrain what new assets
may be built. OPEX restrictions dictate how those assets are to be maintained.
The outage penalty structure shapes how asset maintenance, repair and re-
placement is prioritised. New opportunities create environments where new
sources of rents may be obtained; however such new opportunities are contin-
gent on the asset infrastructure facilitating their exploitation.
A Dynamic Capability in a regulated utility is only valuable if it permits the
utility to generate increased rents or reduced costs with the framework laid
down by the regulator. In other words, a dynamic capability is valuable if it
permits the utility to meet or exceed the regulator’s expectations.
5.5.2 Implications for the Asset Lifecycle
In general, CAPEX is used to fund the Plan and Build portion of the Asset Life-
cycle, while OPEX funds the Maintain phase. The CER lays down very specific
directives concerning where CAPEX and OPEX is to be spent, going so far as
to cap expenditure on specific types of assets. In addition the CER mandates
that the DSO improve network quality and reliability by undertaking specific
maintenance, reinforcement and improvement programmes. There is a pro-
gression from PR1, through PR2, to PR3, towards more detailed and specific
directives. As part of the content of a Pricing Review document arises out
of data provided by the DSO, this reflects a trend towards more detailed as-
set data becoming available as the DSO transitions complete to being an asset
management business. Table 5.4 illustrates the extensive impact that the reg-
ulatory incentive environment may have on any Asset Lifecycle Management
Dynamic Capabilities.
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Table 5.4: Effect of regulation on Asset Lifecycle, DC and value
(After CER (2001, 2005, 2010))
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Successive pricing reviews, therefore, impose more structure on the Plan, Build
and Maintain elements of the Asset Lifecycle. If the DSO wishes to increase
rent yield from different phases of the lifecycle then it has to operate within
the limits specified by the CER for each phase. Capital expenditure during
the plan and build phases must be weighed against operational expenditure
during the maintain phase.
5.6 Summary of Asset Management Activities
An asset management organisation such as EnerDist needs to extract value
from its regulated asset base to meet increasingly stringent regulatory require-
ments as well as make a profit. In this case EnerDist adopted an Information
Systems - led approach by implementing SAP R/3, to manage its regulated as-
set base. However it is important to understand how the implementation of an
Enterprise System such as SAP R/3 creates additional value or increased rents
for EnerDist, especially given the considerable installation and maintenance
cost of such a system.
The objective of this Chapter was to answer Research Question 1 by describing
the activities within EnerDist’s Asset Management Lifecycle. These activities
are summarised within Figure 5.5. It is evident that there are six main phases
to the observed Lifecycle. These are:
1. Programme Management
2. Plan
3. Design
4. Build
5. Maintain
6. End of Life
Programme Management is a special case as it covers all other phases of the
Asset Lifecycle, listed 2-6 above. The End of Life phase has little significance
for the purposes of this study as decisions as to when assets are retired are
usually taken as part of the Maintain phase for individual assets, or as part of
Programme Managements for large groups of assets that must be replaced as
part of a Renewal Programme. Plan and Design can be treated as part of the
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same Lifecycle phase as the activities in both are rightly coupled and tend to
be performed by the same groups of people.
The Maintain phase of the Asset lifecycle is critical to EnerCo Network’s ability
to generate value. This phase contains two important groups of activities: The
first is negotiating Asset Maintenance Policies with the Regulator. How well
these policies are negotiated significantly affects EnerDist’s ability to generate
rents over a five year Pricing Round period. Thus this group of activities, while
only part of a lifecycle phase, warrants regard in its own right. The other part
of the Maintain phase is the servicing of the assets themselves. Again, this is a
significant value - generating activity which operates on the whole Regulated
Asset Base of EnerDist.
This yields a revised list of Asset Lifecycle activities, adjusted using the con-
siderations articulated above:
1. Programme Management
2. Plan and Design
3. Build
4. Negotiation of Maintenance Policies (includes End of Life issues)
5. Execution of Maintenance Plans
This list of activities forms the basis of a list of Dynamic Capabilities for con-
sideration in Research Questions 2, 3 and 4. This list is illustrated in Table 5.5.
The table illustrates how these Tentative Capabilities are drawn from different
phases of the Asset Management Lifecycle and the major value - generating
activities within Asset Management in EnerCo Newtorks. (As a consequence,
the additional revenue streams generated by new connections are excluded.)
The next Chapter 6 articulates exactly what these Dynamic Capabilities are,
and describes some of their characteristics, their constituent processes and as-
sets.
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Chapter 6
Research Question 2: The Dynamic
Capabilities of Asset Lifecycle
Management
6.1 Introduction
This chapter addresses Research Question 2 by revealing the Dynamic Ca-
pabilities in EnerDist’s Asset Management Lifecycle. Research Question 2 is
restated below:
Research Question 2: What Dynamic Capabilities are evident in the Asset
Management Lifecycle?
These Dynamic Capabilities are decomposed into their business processes, as
well as the learning, reconfiguration and transformation processes that make
them dynamic. The complementary positions (people and organisational
structures) that comprise these Dynamic Capabilities are also described. Fi-
nally the value of these Dynamic Capabilities as well as their resistance to im-
itation and substitution is discussed.
Five Dynamic Capabilities are identified, roughly (but not entirely) corres-
ponding to the Asset Lifecycle Management phases referred to in Research
Question 1. This Chapter, covering Research Question 2, addresses each of
these Dynamic Capabilities individually. All of the Dynamic Capabilities are
summarised in the Chapter Summary in Section 6.7, specifically in Table 6.2.
The structure of this Table is informed by a subset of the ESAMC framework
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presented in Chapter 4. The findings of the Research Question also illustrate
those Dynamiuc Capabilities in relation to the Asset Lifecycle Management
environment, in Figure 6.7.
Consequently this Chapter is laid out in subsections, each addressing a dif-
ferent Capability. These are presented in approximate lifecycle order from the
Plan and Design through to the End of Life phases. The final subsection of the
chapter presents all the Dynamic Capabilities in relation to each other and the
overall asset lifecycle.
The following Dynamic Capabilities are discussed in this chapter:
Section 6.2: Identifying New Assets covers the Plan and Design phases of the
Asset Lifecycle.
Section 6.3: Coordinating Asset Programmes covers the coordination of the
maintenance and building of Network Assets on a large scale. It pri-
marily covers the Maintain and Build phases of the Asset Lifecycle, with
influence on all other phases.
Section 6.4: Building New Assets covers the Build phase of the Asset Lifecy-
cle.
Section 6.5: Determining Asset Policies covers the Maintain and End of Life
phases of the Asset Lifecycle.
Section 6.6: Servicing Existing Assets covers the Maintain phase of the Asset
Lifecycle.
Section 6.7 provides a summary of all the Dynamic Capabilities found.
Each subsection is laid out as follows: A brief overview introduces the distinc-
tive capability. The business processes are then described, followed by integra-
tion, learning, reconfiguration and transformation processes. The relevant po-
sitions are articulated as technological and complementary assets. The paths,
both in terms of relevant history and future implications, are described. The
subsection concludes with a short analysis of the capability, summarising its
dynamicity, value, inimitability, non substitutability and exploitability.
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6.2 Identifying New Assets
6.2.1 Overview
Identify New Assets is a Capability that manifests itself during the Plan and
Design phases of a particular regulated network asset or group of regulated
network assets. The asset planning phase in EnerDist is executed by the Plan-
ning group, which is responsible for planning and designing changes and ex-
tensions to the existing electricity distribution network. Planning activities are
undertaken for two main reasons: To accommodate customer requests for net-
work load and to facilitate network expansion and reliability improvements.
This Capability impinges directly on the regulated asset base of EnerDist.
Planning is undertaken if an electrical load of more than 630kVA is proposed.
If the load exceeds 4MVA then EirGrid is also involved as the planning exercise
may necessitate connection to or extension of the HV network under EirGrid’s
control. As a typical dwelling draws no more than 15kVA, it can be seen that
the planning function is not involved in small scale improvements and expan-
sions, such as connecting a small number of new subscribers to the network.
In this case any required network changes are dealt with during the Design
phase.
The goal of planning is to design the lowest cost technically acceptable solution
that meets the requirements for a network change, either to accommodate extra
customer load or to resolve a reliability and performance issue.
Considerations for the planner are the actual work to be undertaken, the feasi-
bility of the solution and the cost versus benefit of that solution. Cost consid-
erations include the cost of building the solution to a certain level of reliability
versus the benefits gained by reducing the risk of fines from the regulator.
Other constraints are imposed on any solution: While there is a basic require-
ment that the new equipment will carry a given load to a certain level of re-
liability, the physical and environmental constraints of the site may dictate a
particular solution.
The output of the Planning phase is a completed Design or set of Designs.
These are translated into Work Orders by an Engineering Officer, who then
implements them as Work Orders in IWM.
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6.2.2 Solution Identification Process
The solution identification process process starts when the planner is present-
ed with a new load request or a request to alleviate a network reliability prob-
lem. This forms the starting point of the process to find an optimum solution
to the problem.
The planner investigates and documents a number of solutions and then elim-
inates those which are either too costly or impractical for site specific reasons.
As well as construction costs, the planner must consider network reliability
and maintenance cost issues several years hence.
For example, an industrial customer may wish to set up operations in a certain
area and requires an electricity supply to meet their needs. The planner de-
termines how the extra network load will be carried to the customer and what
changes to the network are needed. In the case of reliability improvements, the
planning activity is undertaken to design a solution to network performance
problems identified in a certain area. These problems might be characterised
by excessive outages or under-voltage.
Figure 6.1 illustrates a situation where the planner determines a means to pro-
vide standby power to a certain point on the network, with the ultimate aim of
improving network reliability. Provision of standby power ensures that power
is still available if the main feed to that part of the network becomes inoper-
able. Such a change is desirable to improve service to the customer and also
to improve compliance with regulatory requirements on outages. The plan-
ner must consider whether other parts of the local network can carry the extra
load if the main feed is inoperable. Figure 6.1 shows successive attempts to de-
vise a scheme to route standby load through an existing network. The planner
refers to a Distribution Load Flow Analysis tool called Synergy to prepare the
diagrams.
The optimum solution design processes is iterative and all the possible designs
are collated in a single document. Each possible solution is graphically repre-
sented in a manner similar to Figure 6.1. The planner then writes an assess-
ment of each solution in terms of practicality, cost and implications for future
network expansion. The document concludes with a recommendation. The
document does not present a single solution as a fait accompli. Instead each
planning step and iteration are clearly delineated. Rejected solutions and their
reason for rejection are documented.
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(Sample EnerDist planning analysis and proposal)
Figure 6.1: Successive network plans to provide standby load
Once the planning document is complete and a solution decided upon, the
solution is hand keyed into SAP IWM as a new work order.
"What most Planners do, we do up a Word document. It’s a report that basically
takes all the results of our studies and details exactly the work that needs to be
done and it’s cut-and-paste then into the system.”
Planner
The planning process concludes once a design is made available to an Engi-
neering Officer, who then draws up a work order in IWM. A new work order
initiates the Build phase of the Asset Lifecycle and is the starting point for the
processes in the Capability Building New Assets.
6.2.3 Integration Processes
Identify New Assets is in some respects a factory floor capability in that it di-
rectly impinges on the regulated asset base and does not integrate other pro-
cesses or capabilities. However it does not happen in isolation; it is integrated
with other asset lifecycle capabilities and processes via Asset Register Admin-
istration, Programme Management and Enterprise Asset Management. The
integration of this Capability into those structures processes and capabilities is
examined elsewhere.
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6.2.4 Learning Processes
The solution selection process is the main business process evident in the Iden-
tifying New Assets capability. It is affected by enhancements in electricity dis-
tribution technology and this process has changed to accommodate those im-
provements. As reduction of future network outages is a regulatory require-
ment subject to penalty, any technology which minimises outage duration and
occurrence is likely to be attractive. EnerDist has applied two significant tech-
nologies to reduce the impact of outages on rural MV networks. These are
automatic reclosers and Soulé switches. The automatic recloser permits rapid
clearance of transient faults where the fault condition no longer persists. The
Soulé switch may be remotely operated via the SCADA system. Both allow
EnerDist to rapidly reroute power around a failed part of the network. This
allows the DSO to restore power after an outage without recourse to sending
a network technician to a failure site. Outage time and the resulting penalty is
thus reduced.
Automatic reclosers and Soulé switches were introduced into the network in
2006. As part of the introduction, the Planning department introduced a Cost
Benefit Analysis Tool which shows the benefit of adding automated switches
versus the increased cost of installing them in the first place. This process
change permits the Planning department to model the long term operational
benefit of such improvements. The operational benefit manifests itself as a
reduction in customer minutes lost and therefore reduced penalties from the
regulator:
"The reduction in fault CML [Customer Minutes Lost] since 2006 has been
mainly due to the deployment of downline automatic reclosers and switches on
rural MV feeders. These devices can be operated remotely from the two SCADA
Control Centres ... They have the effect of reducing the number of customers af-
fected by faults and permit faster restoration of supply." (ESBN, 2010, p.25)
While EnerDist attributes the reduction in fault CML to an enhance timber
cutting program me on the Medium Voltage network as well as the installa-
tion of automatic reclosers and Soulé switches, it assigns most of the credit for
reduction to the installation of the switches and reclosers.
The learning process evident here is the process of assimilating new technolo-
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gies (reclosers and Soulé switches), devising new processes (use of the Cost
Benefit Analysis Tool) to exploit those technologies to full effect and the in-
tegration of those new processes into the Identifying New Assets capability.
The positive outcome of this learning process is evidenced by the reduction
in fault Customer Minutes Lost from 2006 to 2011. Measuring CML, while re-
quired by the regulator, is also part of the feedback loop required to determine
the outcome of the learning process. In this case, technological and regula-
tory changes have driven process improvements and changes with a view to
creating long-term value by avoiding regulatory penalties related to length of
outage.
6.2.5 Reconfiguration and Transformation Processes
Identification of New Assets leads to reconfiguration and transformation of
revenue-generating network assets to maximise returns and reduce regulatory
penalties in the future. In essence this is a production-line process that has
no direct impact on the Identifying New Assets capability itself. No transfor-
mation of organisational structures is evidenced at this level. Transformation
of processes and technologies is evidenced by the introduction of automatic
reclosers and Soulé switches. The introduction of these new technologies re-
quired a transformation of the Solution Selection process, where it now incor-
porates a cost benefit analysis on using the new switches. As well as trans-
forming one of the processes in the Identifying New Assets capability, there
has been a transformational effect on the technological assets (the switches
and the cost benefit analysis tool) that form part of the capability.
6.2.6 Complementary Assets
Planning is an activity where well-defined rules concerning, for example, net-
work load and safety are followed. However, it is clear that the job of the
Planner is a learned skill:
"It’s kind of contingent on the experience of the Planner rather than the system.
It’s not like somebody new could walk in and do it really good then. No, that’s
the one thing about planning. There’s quite a learning curve. There’d be at least
six months, if not a year to when a Planner could kind of be confident in the kind
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of concepts that they’re taking into account when they’re planning and making
sure that they had every angle covered”
Planner
The knowledge and training of the planner is a complementary asset that ac-
cumulates over time. Any planner that starts work in EnerDist is subject to
a training and apprenticeship period where the specifics of the network itself
and the planning and solution design processes are learnt. In addition, this
training process is very much an apprenticeship, where tacit knowledge ac-
quired by an experienced planner is imparted to the trainee. While the planner
has rules to follow and an overall workflow is apparent, Solution Identification
can not be automated, nor can it be performed by an inexperienced Planner
simply by referring to the documentation and systems available.
6.2.7 Value
Identifying New Assets is valuable as it seeks to reduce the cost of network
modification and expansion to the lowest level consistent with meeting the
regulator’s requirements for safety and reliability. The objective is to spend
CAPEX to reduce future OPEX. This has the double effect of reducing fu-
ture costs and penalties while increasing the opportunity to earn a return on
CAPEX. As discussed in Subsection 6.2.4 and illustrated in Figure 6.2, value
has been earned by reducing penalties for Customer Interruptions (CI) and
Customer Minutes Lost (CML) over a period of years. Consequently, the abil-
ity to earn value from this Capability has improved as a results of the learning
and reconfiguration processes inherent within the capability.
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(ESBN, 2010, p.24)
Figure 6.2: Customer minutes Lost (CML) 2006-2010
The Commission for Energy Regulation (CER) notes that,
"With respect to Customer Minutes Lost ("CML") Ireland’s network perfor-
mance was benchmarked against over 40 comparable US utilities. The results
show that Ireland’s network performance is at an acceptable level. CML has im-
proved from 371 in 2001 to an expected 275 in 2005 (i.e. a 26% improvement)
reflecting the significant investment that has been made to the network during
that period." (CER, 2005, p.3)
Finally, the loss to EnerDist in revenue during an outage is approximately
¤7000 per MWh lost (CER, 2005, p.141). Identifying New Assets is therefore
valuable both in terms of reducing the application of CER penalties and in
reducing lost revenue.
6.2.8 Inimitability and Non-substitutability
The inimitability of this Capability is grounded in the extensive training and
apprenticeship a planner must undergo to become proficient. This is a pro-
cess that takes at least six months and up to eighteen months. Nor is it sub-
stitutable: While there is room for enhancement by providing more tailored
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systems to aid the process, the complexities and contingencies involved in so-
lution identification do not lend themselves to automation or easy replacement
by a different capability. In addition, identifying a final solution involves de-
cision making both at the planner’s lever and in other parts of the EnerDist
organisation, as planning conflicts must be resolved and tradeoffs between
current building cost and future network expansion must be weighed up.
6.2.9 Analysis
Identifying New Assets could be classified as an Operational Capability: It has
little impact on EnerDist’s overall strategy. However it is also in part a Ca-
pability as it directly impacts EnerDist’s Asset Base. This alone is not enough
to classify it as a Capability: The Solution Identification Process self-evidently
modifies the Regulated Asset Base as the output of this process is a plan to
modify, replace, repair or upgrade Network Equipment. However, reconfig-
uration and transformation processes manifest themselves in the processes of
assimilating new types of Network Equipment, e.g the Soulé Switch, and then
modifying the existing business process to use this new technology effectively.
6.3 Coordinating Asset Programmes
6.3.1 Overview
Coordinating Asset Programmes is a Capability that concerns itself with large
scale asset and maintenance activities, as negotiated with the Commission for
Energy Regulation. These are governed by the Programme Management func-
tion within EnerDist. Programme Management is responsible for coordinat-
ing and executing large scale works affecting the entire distribution network.
Such works vary from tree cutting and pole replacement to the upgrade of MV
substation transformers from 120kV to 20kV. The expected outcomes of these
programmes are lower operating costs and increased reliability.
Programme Management is conducted against regulatory objectives laid out
as follows:
"[Pricing Round 3 Objectives:] The DSO is able to maintain the distribution
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network to an adequate standard to meet customers’ expectations; The interests
of final customers are protected, in the short and long term, by containing tariffs
to the maximum extent possible while delivering efficient network investment;
The DSO is able attract the necessary level of capital investment to support the
approved level of renewal and extension of the network. In doing so, the CER
wants to ensure that the items of work included in the DSO?s investment plans
are necessary and provide value for money for customers in terms of the benefits
they add; Appropriate incentives are provided for the DSO to improve its effi-
ciency where possible and that as much as possible of these savings are passed
through to consumers." (CER, 2010, p.22)
The Programme Management function becomes involved when the extent of
additions and improvements is system-wide. While a planning activity tends
to be localised to one part of the network in one geographic location, pro-
gramme management activities can impact the whole network over the whole
country. An example is the current programme to upgrade the existing MV
network from 10kV to 20kV. This requires replacing the pole mounted trans-
formers which form part of the Irish rural landscape. By increasing the voltage
on this network, capacity can be increased fourfold without having to replace
any of the cables. As the MV network extends across the entire state, a localised
planning activity is not sufficient to address this upgrade activity. Other pro-
grammes to be undertaken during PR3 include Smart Metering, Electric Vehi-
cle (EV) supply points, upgrade of the 10kV network to 20kV, as well as general
network reinforcement to improve reliability.
6.3.2 Programme Negotiation Process
A central part of each pricing round negotiation is agreeing with the regulator
which groups of assets will be maintained, upgraded or replaced during the
next five years. Every five years the distribution network is analysed to decide
where refurbishments, reinforcements or replacements - including retiring ex-
isting assets - need to be done. All of this work is then justified internally on
a business basis before presentation to the regulator as part of the negotiations
for the next Pricing Round.
The regulated then reviews EnerDist’s submission and examines the conse-
quences of the proposed programmes for the price of electricity. The regulator
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may decide to curtail or refuse certain programme proposal in order to keep
the price down. Alternatively, the regulator may mandate that the proposed
work must be done but at a reduced price. Once a compromise is reached and
agreed, EnerDist is expected to perform to the agreement; failure to perform
may prejudice negotiations at future pricing rounds.
6.3.3 Programme Execution Process
The Programme Management team undertakes larger scale planning activities
which form part of a network-wide initiative. These programmes are planned
with a view to optimising the capital expenditure (CAPEX) allowed in a pric-
ing round by the CER. Programme management upgrades of assets are under-
taken on a three-year cycle. The three-year programme is intended to provide
effective expenditure of the CER allowance, to provide one single plan, to al-
low the asset managers to prioritise work, and to provide transparency to the
rest of the organisation. The purpose of this program is to provide one base-
line plan so all users with differing requirements can see the bigger picture in
the organisation. The program management team recognises that this is a big
culture change for all users.
All programmes are continuously monitored and updated. Programme Man-
agers spend about half their time ensuring that all the projects that form part
of a programme are up to date:
"Most days [Coordinators] will be doing something with it ... it will take them
probably a fortnight out of every month to get around to all their Supervisors
to do the updating. They will do the final updating at the end of the month but
there’s certain information to be gathered and they’ll be picking up the phone and
ringing them and checking projects.”
Network Projects Leader
Required work is then packaged and designed, and sometimes redesigned to
adjust the scope of some of the projects. This part of the process involves the
asset management organisation. Once this is complete the required site work
can be carried out, to the design that is specified:
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"They’re doing their initial concept on IWM, to package the work to see what’s
being called for by other parties in asset management, and then package it, put it
together, agree it around the asset management table, and then approve that work
package over to the designers, because its happened before, stuff has been missed
and its reworked, redesigned, and it gets delayed, so from a project scoping point
of view, IWM will definitely help there, but from, and also my perspective, it’s
from programme management, its keeps everything in a package, its tightens up
everything in for the designers in EnerCoI, to design properly, and also from a
deliverability point of view, I can then, once the widgets are linked to the package
over here, that package is closed, I can then, then report back on programme basis
quite automatically”
Programme Manager
Other work programmes are not necessarily initiated by the regulator, but are
asset replacement and refurbishment activities, the need for which is deter-
mined by EnerDist.
"Not all of the work programmes that we do on the assets are generated by the
planners, which would be the new business end of it or new changes, some of it
would be because of obsolescence reasons, we would be doing asset replacement,
or refurbishment programmes.”
Asset Manager
These internal programmes address asset end-of-life or maintenance issues
that need to be dealt with on a large scale. These programmes are necessary
to keep the regulated asset base up to date and functioning in a safe and eco-
nomical manner.
Regardless of the origin of the programme, the required work packages are
broken down into individual designs by Engineering Officers and then imple-
mented as work orders in IWM. This starts the process of building new assets
or servicing existing assets as needed.
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6.3.4 Programme Monitoring Process
The Programme Management team undertakes larger scale planning activities
which form part of a network-wide initiative. These programmes are planned
with a view to optimising the capital expenditure (CAPEX) allowed in a pric-
ing round by the CER. All programmes are continuously monitored and up-
dated. Programme Managers spend about half their working time ensuring
that all the projects that form part of a programme are up to date.
High level project reports are drawn from xRPM, with reporting also from BW
and asset status from ARM. Completed project work will be shown in xRPM
and completed work from IWM is reflected in updated asset status in ARM.
BW provides a consolidated and integrated overview of project status.
Any outputs from the Programme Monitoring Process are status updates to
projects in xRPM and possibly some asset status updates to ARM. Updates to
GIS and IWM are not done here; those updates are solely as a result of design
work and site work completed.
While Programme Monitoring is contingent on receiving accurate reporting
form various systems, it is also dependent on the skill and experience of the
Programme Manager to review large numbers of projects rapidly and provide
succinct updates.
6.3.5 Integration Processes
Coordinating Asset Programmes has a number of integration processes, facil-
itated mainly by the SAP R/3 Business Warehouse (BW) which provides re-
porting visibility across a number of groups (Programme Management, Asset
Management, Network Projects) in EnerDist. BW provides the connective tis-
sue that interconnects some of the other SAP R/3 systems such as IWM and
ARM:
"I’m not so sure that I, it depends on the extent to which it takes our existing
systems and takes the information from them, right. I think it’s as best as could
be done because it was a major, major project and given the, the variation and
the complexity in terms of what we do, depends on how well it sucks up the
information, particularly the Business Warehouse end of it is the piece that I am
interested in, not the IWM per se, or not the SAP element of it. Because that’s the
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bit that we are depending on to interconnect all the systems that we are talking
about. They were all developed independently, not communicating.”
Network Projects Supervisor
The SAP R/3 Compatible Unit provides an interconnection between previ-
ously distinct processes and functions as it permits an asset to be treated as
a functional module, a financial entity, a depreciating asset and a set of main-
tenance policies:
"You are using this compatible unit which isn’t a set, it’s a building block but
it’s multi-dimensional, it’s got the financial side of it, it’s got the asset side of
it, it’s got the materials you know so that whole thing of using an entity, a core
component that has all of these different dimensions, that everybody uses and
everyone feeds off, that’s great strength in that but then when somebody wants to
change something it can have knock-on, unintended consequences.”
Finance Supervisor
The multidimensionality of the compatible Unit permits site work planning to
be directly tied to stock ordering, as well as programme planning and financial
management:
"I suppose probably a lot of regulatory stuff has changed that as well that the
business now can no longer afford to be good at just one dimension and the busi-
ness has to be multi-dimensional; really an electricity utility has got to have its
finances right, its got to have its HR right, its got to have its asset base right, its
got to not just be able to do the work, it’s got to be able to record the work properly.
In its systems it’s got to have its data management right, its IT right and so on.
So I think, I think that is just the progress that we have had over the last number
of years has driven that so I suppose it’s not just an EnerCo phenomenon I sup-
pose all organisations now are probably a bit more flexible and a bit more, more
kind of nimble and for finance people as well, there’s not as many of us as there
used to be and you just have to be more, I suppose, value adding, you know.”
Finance Supervisor
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6.3.6 Learning Processes
EnerDist reports annually to the Commission for Energy Regulation on the
performance of its Distribution Network. These annual reports cover perfor-
mance on the capital programme and also performance of the network in terms
of CI and CML. Figure 6.3 illustrates performance of some capital programs
against targets agreed with the CER for 2006-2010.
Learning effects are evidenced by EnerDist itself in reporting reductions in
CI/CML and attributing those both to the introduction of downline reclosers
(dealt with in Subsection 6.2) and also to various capital programs. Specifically,
EnerDist states that,
"Major renewal programmes are programmes carried out under the price deter-
mination such as the MV overhead network renewal programme and LV Refur-
bishment programmes which have a significant effect on improving reliability."
(ESBN, 2010, p.24)
as well as noting that,
"The reduction in LV outages in 2009 and 2010 [is] due to ... more benign
weather conditions during the spring of 2009 and 2010 compared to 2008 [and]
further progress on the LV Rural and LV Urban refurbishment programs."
(ESBN, 2010, p.23)
Figure 6.4 illustrates the expected drop in outages from 2008 onward.
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(ESBN, 2010, p.19)
Figure 6.3: Performance of Pricing Round 2 capital programmes against target
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(ESBN, 2010, p.23)
Figure 6.4: Number of Outages, 2006-2010
For Pricing Round 3 (PR3), which is in effect until the end of 2015, specific
programmes have been targeted to further reducing Customer Interruptions
(CI) and Customer Minutes Lost (CML); these are detailed in Table 6.1.
Table 6.1: PR3 activities related to CI and CML targets
(CER, 2010, p.110)
6.3.7 Reconfiguration and Transformation Processes
The new SAP R/3 modules have been utilised to transform Programme Man-
agement’s understanding of how long jobs take and how much they cost:
"Because we contract them each month and quarterly and there are quarterly
reviews when they look and say listen this is what we envisage we’ll get done, did
we or didn’t we achieve and if we didn’t, why didn’t we, did we expect too much,
or equally if things were moving better you can, they’d be look, saying we can add
something on to the work programme at the end of the year you know. I remember
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one thing it gives us, it will give you a breakdown of your man years so you’ll
always know where you are during the year in relation to what manpower you
have available to you. Whereas in the past we wouldn’t have had that facility, we
wouldn’t have had, ... we would have been based on experience saying we expect
that job will take 20 man years but no one knew exactly. Whereas now that has
been developed that we have it fairly accurately built into the system that it will
spill us out if we put in a work programme into it, it will say you don’t have the
resources to do that or this is what it is taking and you only have 90% of it you
know. So there’s, there’s an element of that end as well that it all feeds into good
planning now that gives us a far more refined plan.”
Network Projects Manager
Increased visibility of the duration and cost of jobs enables increased control
at the Programme Manager level and refined plans on an annual basis. This
affects both the Programme Negotiation and Programme Execution processes.
The Programme Execution process has been refined as the effort required to
complete each job is now recorded in SAP R/3. This forms part of SAP R/3’s
Compatible Unit, which presents a multidimensional view of very asset. The
refined Programme Execution process permits costs to be kept to a minimum
and also enhances year-on-year planning.
In addition, the increased detail on job costs and efforts may be combined with
actual data on job completion to feed into the Programme Negotiation process
for the next Pricing round. This puts EnerDist in the position of understanding
the exact cost of what it is required to do by the Regulator.
6.3.8 Complementary Assets
Coordinating Asset Programmes is dependent on a number of different roles
and groups within EnerDist. Programme Managers are responsible for the
design and monitoring of programmes. Network Projects, as a groups, exe-
cutes some of the programmes formulated by the Programme managers. Asset
Managers will be at least aware of what programmes are being executed and
will have to take this into account when preparing specific maintenance sched-
ules. This is because a large scale refurbishment programme may address the
maintenance requirements of a group of network assets, that might otherwise
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need maintenance visits. Finally, Engineering Officers, Construction Super-
visors and Network Technicians are responsible for executing and approving
the specific work packages that are required as part of any programme.
Coordinators in Network Projects are responsible for direct supervision of the
progress of Programme work:
"Well I suppose ... Projects or Coordinators would be in on it on a very regular
basis. I won’t say every day but most days they will be doing something with
it you know if they’re ... like it will take them probably a fortnight out of every
month for them to get around to all their Supervisors to do the updating. They
will do the final updating at the end of the month but there’s certain information
to be gathered and they’ll be picking up the phone and ringing them and checking
projects because we have, we have two sets of projects in, what we call WIP ’Work
In Progress”’
Network Projects Manager
Coordinating Asset Programmes is heavily dependent on a large number of
EnerDist staff, many of whom who have risen through the organisation to the
positions they are in now. This has implications for inimitability and non-
substitutability.
6.3.9 Value
The reduction in LV outages noted in Subsection 6.3.5 consequentially lead
to a reduction in penalties associated with CI and CML. Coordinating Asset
Programmes therefore at least adds value in this manner. However any asset
replacement activity is inherently valuable as it increases the capital value of
the asset base and a return on the capital is allowed by the regulator.
6.3.10 Inimitability and Non-substitutability
Coordinating Asset Programmes is contingent of the accumulated experience
of (in rough order of decreasing seniority) Programme Managers, Asset Man-
agers, Network Projects Coordinators, Engineering Officers, Construction Su-
pervisors and Network Technicians. At the site construction end of the se-
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niority scale, at least some of the work is subcontractable. This has already
happened with pole replacement programmes and vegetation clearance and
tree cutting programmes. If an asset replacement programme is focused on a
single type of asset and the scale of the programme is large, then it may make
economic sense to subcontract the work to an external supplier. However, the
unionised culture of EnerDist is likely to mitigate against this.
While the actual physical asset replacement and refurbishment work may be
subcontractable, the management of this work is not. Coordinating Asset Pro-
grammes is dependent on the interplay between Asset Managers, Programme
Managers, Network Projects and the Regulator. During the interview process
it was noted that several Asset Managers and Programme Managers had been
promoted from within EnerDist. This suggests that the accumulation of experi-
ence and knowledge of the individuals concerned is difficult to replicate from
outside; it is difficult to envisage a situation where a successful Programme
Manager would be recruited form another energy utility. At the very least the
requirement to become intimately familiar with the Irish distribution network
would require a long acclimatisation and training period. This constitutes a
costly barrier to entry.
6.3.11 Analysis
Coordinating Asset Programmes is a Capability of strategic significance. The
Programme Negotiation Process establishes what large scale building, replace-
ment and maintenance programmes will be performed on the Regulated Asset
Base over the next Pricing Round. The Programme Execution Process ensures
that this happens with the minimum of expenditure or penalty. As such these
two processes directly impact EnerDist’s ability to generate rents by keeping
costs as low as possible and securing a return on the existing RAB.
There are highly evident and measurable learning effects: Reduction in Cus-
tomer Interruptions, Customer Minutes Lost and the overall number of out-
ages have dropped in most cases. In the case of the 20kV network, outages
have, in contrast, risen. However this is a new network that is still being built
and outages can be expected to stabilise and drop in future years.
Finally, the Programme Negotiation and Programme Execution processes have
been transformed by the considerably increased detail on job costs, effort and
completion that is now available since the introduction of SAP R/3. These pro-
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cesses have been refined and enhanced as EnerDist is now able to determine a
much more precise picture of programme costs. This is of strategic significance
as it improves EnerDist’s position when negotiating pricing rounds with the
Regulator.
6.4 Building New Assets
6.4.1 Overview
The Build phase of the asset lifecycle covers a number of different activities,
all covered by Network Projects. All work on the network is covered by ei-
ther Capital Expenditure (CAPEX) or Operational Expenditure (OPEX). Build
activity breaks into three categories:
Load-Driven New Works Originate from SAP IS-U, which is used to to log
requests from customers for new connections. The execution and closure
of this work is carried out through IWM.
Non Load-Driven New Works Originated and driven from IWM, designed to
rectify individual network deficiencies. These works originate from Iden-
tifying New Assets.
Replacement Programmes Originated and driven from IWM, designed to up-
grade the network to meet programme requirements as agreed with the
regulator. These works originate from Coordinating Asset Programmes.
While the first category is purely driven by customer need for additional or
new load, the second and third categories are driven by the requirement to
improve the network to increase capacity, improve reliability and to replace
assets at the end of their useful lifetimes. The distinction between the second
and third category is purely one of scale, where the second category covers
individual network remediation and the third category covers larger programs
which are costed and planned in agreement with the regulator.
6.4.2 Stock Ordering Process
The entry point for any site work process is a design executed from a set of
plans by an Engineering Officer. The design is prepared as the end point of
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the processes in Identifying New Assets and Coordinating Asset Programmes. In
addition a third starting point is a Connection Design which is prepared as
a result of a connection request from an individual customer. The finished
design is implemented as a Work Order in IWM, which serves as the starting
point for the processes in Building New Assets
Stock ordering processes have changed dramatically as a result of the introduc-
tion of IWM. Prior to IWM, stock ordering was based on project requirements
identified in xRPM and in SAP R/3’s predecessors. The lead times for some
large and complex pieces of switching machine were, and remain, very long. It
is not unusual for some suppliers to require and 18 month lead on some items.
Consequently, prior to SAP R/3 and, in particular, IWM, it was not unusual
to stockpile some items as there was a degree of uncertainty as to when they
would be needed.
All stock ordering is now driven by the Compatible Unit and IWM. Approval
of an IWM Work order initiates automated stock ordering, where the Compat-
ible Unit contains information not only about an asset, but also its cost and
ordering lead time. Consequently stock does not arrive in a local depot until
just before it is needed. Form the depot, the stock is transported to site just
before a work order is actually executed.
6.4.3 Site Work Process
IWM work orders originate from the Programme Management and Planning
activities earlier in the asset lifecycle, as well as connection requests from indi-
vidual customers. The build process incorporates ordering and staging of raw
materials, allocation of personnel, building and commissioning of infrastruc-
ture and documentation of the completed work. A piece of network infrastruc-
ture does not become an asset until it is carrying load.
IWM Work orders initiate a process whereby materials are drawn down from
inventory or ordered from suppliers. The system is designed so that lead times
for all items are taken into account. As the lead time for some large items such
as transformers is quite long, it is not unusual for a work order to be initiated
several months in advance of the work actually to be done. The process is
described as follows:
"Integrated work management allows an engineering officer who is our designer
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to go in and design work, having decided that is the total project, that’s closed off
by the supervisor and identified then as a work program for the crew, or crews
and it allows it then to be scheduled within the system. So you schedule the crew
to go out and do the work and having done the work and having charged all your
costs to that work you close off or tick off that job within R3 and that allows you
then to report back on the productivity or efficiency on which the job is done.”
Finance Manager
6.4.4 Integration Processes
Process Integration is focused on the tighter coupling of stock ordering pro-
cesses to the site work process. Prior to this integration work, stock ordering
was somewhat independent of actual site work. Stock would be ordered as
a contingency, resulting in considerable accumulation in some depots in En-
erDist.
IWM acts as a bridge between the stock ordering and site work processes, by
means of the Compatible Unit, which not only identifies the part required but
also specifies its order cost and order lead time. As a result, when a work
order is created, the site work is correctly scheduled and the required stock is
ordered.
6.4.5 Learning Processes
The restructuring of the depot network and the introduction of IWM has re-
sulted in a drop in stock levels for no more than four weeks’ worth for most
common items. This is seen as a significant change by EnerDist with a conse-
quent drop in working capital. Four weeks is regarded as the minimum so it
is unlikely that further inventory reduction will occur.
6.4.6 Reconfiguration and Transformation Processes
The changes to the stock ordering process have led to a restructuring and ra-
tionalisation of EnerDist’s depots. There is a single large depot in Dublin with
smaller depots situated at regional offices. Goods only arrive at depots when
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needed; the stockpiles of goods that used to be held in anticipation of work no
longer exist.
"That’s a complete turnout in the sense that the materials are ordered now specif-
ically per job and, to a certain timescale rather than just having them on the shelf
to suit, you know what I mean.”
Materials Supervisor
The Site Work process has undergone some transformation as a result of the
introduction of SAP IS-U. While the site work itself has not changed, IS-U per-
mits the Network Technician to have more control over their own schedule on
a daily basis. The apparent paradox is that, while IWM and IS-U have im-
posed some rigidities in how work is to be performed, IS-U now permits more
flexibility in site work scheduling:
"A trend has developed for the [Network] Technician to self-schedule work, given
there is confidence that the ERP will already have established that an order is
ready to be done i.e. the management input of the [Construction] Supervisor is
no longer required.”
MBS thesis by EnerDist staff member
This has resulted in a transfer of responsibility for site work scheduling and
completion from the Construction Supervisor to the Network Technician.
6.4.7 Complementary Assets
Construction Supervisors and Network Technicians are responsible for exe-
cuting and approving the specific work packages that are required as part of
any programme. The work packages originate from designed executed by an
Engineering Officer to a set of plans provided by the planner or originating
from Programme Management. Construction Supervisors are responsible for
preparing paper work orders for Network Technicians to take to site. These are
printed from IWM. The Construction Supervisor also has oversight of move-
ments between depot and site. On return from site the Construction Supervi-
sor needs to update IWM with the completed site work.
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The Network Technician is responsible for executing all site work and report-
ing on completion. Network Technicians are typically very experienced, with
new Technicians undergoing a considerable amount of apprenticeship. How-
ever a certain amount of site work its contractable.
6.4.8 Value
This Capability is valuable in the sense that no piece of network distribution
equipment is an asset until it is carrying load. Building New Assets transforms
costly stock (and working capital) into completed infrastructure on site. Once
this infrastructure is commissioned by the Network Technicians it carries load.
Once it carries load it is considered part of the regulated asset base and gener-
ates revenue both by carrying load and also because it generates return on the
capital expenditure. Thus Building New Assets is valuable.
6.4.9 Inimitability and Non-substitutability
The structures associated with stock management have accumulated over a
long period of time. In particular EnerDist’s network of depots have built up
over fifty or more years. As a result for the introduction of IWM, the depot
structure has been rationalised and the number of depots reduced. However
the experience and skill in managing inventory remains. It is unlikely that a
new inventory manager would quickly familiarise herself with the existing de-
pot structure. The stock management processes have also changed as a result
of introducing IWM, but these changes are also a function of the pre-existing
processes and the experience of the inventory managers. It is unlikely another
DSO would attempt to replicate EnerDist’s inventory management infrastruc-
ture as far too many physical assets are involved.
Inimitability and Non-substitutability is partially contingent on the training
and experience of the Network Technician. There is no doubt that knowledge
of the Network Technicians, accumulated over time, is costly to replicate. New
Network Technicians have to undergo lengthy apprenticeships, Therefore the
skills of the Network Technician are expensive and time-consuming to repli-
cate.
However certain site work can be and is subcontracted. Tree-cutting, branch
clearing and pole erection work is all performed under contract by organisa-
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tions external to EnerDist. In addition, a certain amount of distribution and
transmission network construction is done by the builders of wind farms, for
example. The distribution assets associated with these are then taken over
by EnerDist. Thus the Inimitability and Non-substitutability of Building New
Assets is constrained by the amount and type of work EnerDist chooses to sub-
contract.
6.4.10 Analysis
Building New Assets, like Identifying New Assets, could be considered an
Operational Capability. As EnerDist is a public utility and effectively a service
business rather than a manufacturing business, the closest analogues to factory
floor processes are those processes that most directly impinge on its asset base.
However, the Stock Ordering Process has been transformed by the introduc-
tion of SAP R/3 MMIS and IWM. EnerCo Network’s internal supply chain has
moved from a largely push-based system, with large amounts of inventory be-
ing stockpiled in numerous sites, to a demand-based system, where inventory
orders are driven by creation of new work orders on SAP R/3.
Transformation of the Site Work Processes is limited to some degree to the
Construction Supervisor’s role. Once work moves from the EnerCo yard to the
site itself, all tracking is paper-based. However, EnerDist has already piloted
the use of mobile devices to tie onsite work back to the main SAP R/3 system.
This is a future transformation that forms part of the Building New Assets
capability.
This Capability holds some strategic significance as it impacts on inventory
levels and also on how new work is planned.
6.5 Determining Asset Policies
6.5.1 Overview
Determination of Asset Policies, which applies to the Maintain phase of the
Asset Lifecycle, is a Capability that involves two distinct but interdependent
processes: Pricing Round Negotiation and Maintenance Policy Determination.
At its core is the Asset Register, which provides detailed information on all of
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EnerDist’s network assets and facilitates both of the key processes. However
the Dynamic Capability’s distinctiveness is very much contingent on the skill,
knowledge and experience of the Asset Manager, which is required to both
productively use the Asset Register and understand the physical electrical dis-
tribution network.
6.5.2 Pricing Round Negotiation Process
The periodic round submission by EnerDist to the CER includes a proposal
for maintaining all the network assets for the upcoming five years. While in
principle EnerDist prefers to continuously maintain all its assets, in practice
such maintenance must be prioritised. The pricing round proposal includes a
list of assets to be maintained and the estimated operational and capital cost
of same. The initial proposal is based on researching the existing asset register.
The regulator may challenge this proposal, based on information gathered on
comparable asset maintenance intervals, from the UK or other markets. The
amount allowed by the regulator for asset maintenance is frequently not that
proposed by EnerDist. Consequently the final schedule of assets to be main-
tained and the expenditure allowed is a compromise.
6.5.3 Maintenance Policy Determination Process
The typical economic lifetime of a network asset is now forty years; all assets
require maintenance to ensure reliable and safe operation and continuity of
service. Any new asset that is acquired will either need to have an existing
policy applied to it or have a new maintenance policy devised for it if the asset
is of a type not previously installed in the network.
The job of determining new maintenance policies and revising existing main-
tenance policies falls to the Asset Manager. While safety, reliability and conti-
nuity are all issues, cost and regulatory requirements must also be taken into
consideration. Any new maintenance policy must be drafted to ensure safe,
reliable operation at minimal cost. The asset manager refers to the PAS55 stan-
dard, a framework for the optimised management of physical assets, as pub-
lished by the British Standards Institute and developed by the Institute for
Asset Management.
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Figure 6.5 delineates the key features of PAS55:2008 and illustrates the context
within which maintenance policies are drawn up.
(pas55.net)
Figure 6.5: PAS55:2008 Key Features
Devising a maintenance policy is done with reference to the PAS55 specifica-
tion, manufacturer’s recommendations, regulatory requirements and health,
safety and risk reduction imperatives. Certain aspects such as the economic
life of the network asset may be negotiated with the regulator. Existing main-
tenance policies are also subject to review and in some case challenge as older
policies may be found to be either uneconomic or inappropriate. An example
is the move from time-based to condition-based servicing.
A finished maintenance policy dictates how often assets are to inspected to
ensure public safety and to minimise risk, how frequently assets must be in-
spected for deterioration and what actions are to be taken when a fault is
found. New and updated policies are entered into the Asset Register (ARM)
and applied to all the relevant assets. Thus the Asset Register contains up to
date details on the maintenance and inspection requirements for every single
asset, per the relevant maintenance policy. The sum total of all maintenance
policies dictates the annual maintenance workload that must be planned for at
the start of each calendar year.
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Determination of Asset Policies involves two interlocking processes, Pricing
Round Negotiation and Maintenance Policy Determination. These processes
are codependent: The output of Maintenance Policy Determination helps set
the scene for Pricing Round Negotiation for the next 5-year cycle, but it in
turn is dependent on what was agreed during Pricing Round Negotiation for
the current 5-year cycle. Both processes are dependent on the Asset Register
(ARM) as both a repository of prior asset performance and future asset main-
tenance requirements. In addition the skill, knowledge and experience of the
Asset Manager is required to both make sense of these data and to apply viable
cost-effective policies for the future.
6.5.4 Integration Processes
The pricing round negotiation and maintenance policy determination process-
es are interdependent. Maintenance policies are set within the parameters of
allowed maintenance spending within the current pricing round and negotia-
tion on future pricing rounds is contingent on observed performance of prior
pricing rounds. Both processes are dependent on ARM and the Asset Regis-
ter forms the common data source that integrates those processes. However
the processes are also integrated at the level of complementary assets, as As-
set Managers will sit with those negotiating with the regulator to discuss what
constitutes and effective maintenance policy that is also acceptable to the reg-
ulator.
6.5.5 Learning Processes
Reduction of controllable operating costs is a requirement of the regulator and
EnerDist has demonstrated a drop in costs from one cent per kilowatt-hour
distributed in 2001, to 0.89 cent in 2011. Controllable operating costs include
planned maintenance, which is dictated by asset maintenance policy. As a
more detailed view of the asset base has emerged, more astute maintenance
policies can be applied, lowering controllable operating costs even further.
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6.5.6 Reconfiguration and Transformation Processes
Asset maintenance policies have started to move from time-based maintenance
to condition-based maintenance. This is with the stated aim of reducing con-
trollable operating costs, by reducing unnecessary maintenance visits and
combining maintenance visits with other site work. The implications for site
work are dealt with under Work Management, but the transformation in site
work scheduling is a direct consequence of revised maintenance policies.
Two reconfiguration and transformation themes emerge from the implementa-
tion of ARM: The increase in flexibility and the ability to introduce condition-
based maintenance. The ability to replan during the year as a result of an en-
hanced Asset Register is already demonstrated and represents an opportunity
to further reduce controlled operational expenditure. As such ARM enhances
the flexibility of this capability.
6.5.7 Complementary Assets
The skills, experience and knowledge of the asset manager play an important
role in both preparing for pricing round negotiation and determining mainte-
nance policies. The asset manager is required to understand the asset register
and to have a detailed knowledge of the asset data it contains. However, an
effective asset manager also needs to understand the physical distribution net-
work as well. It is not sufficient to be familiar with ARM; the asset manager
has to possess two skill-sets: Information Technology and the Distribution Net-
work.
6.5.8 Value
This capability is valuable as it allows EnerDist to continue saving on control-
lable operational costs.
Learning is demonstrated by the reduction in controllable operating costs per
unit distributed from 2001 to 2011. This learning effect cannot solely be due
to ARM as it was introduced in 2006. However interviews reveal that the reg-
ulatory requirements to reduce operating expenses due to maintenance have
become much more fine-grained and specific, requiring a far more detailed
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knowledge of the asset base. It is unlikely that the costs per unit would have
continued to drop without the introduction of ARM.
6.5.9 Inimitability and Non-substitutability
Determining Asset Policies is inimitable as it is contingent on the skill, experi-
ence and knowledge of the Asset Manager as well as those negotiating with the
regulator. Accumulating the required knowledge is a barrier to entry and the
tacitness of some of that knowledge makes it difficult to copy. The Asset Man-
agers are promoted from within EnerDist and their skill as Asset Managers is
contingent on that experience and accumulated knowledge. In addition the
Asset Register itself and the Asset Register Administration group are assets
that have accumulated over time. Neither is easy to replicate quickly. Specif-
ically, while a competitor could purchase SAP R/3 ARM, the asset data still
need to be built up and maintained over time. This is also a barrier to entry.
6.5.10 Analysis
Determining Asset Policies, like Coordinating Asset Programmes, has consid-
erable strategic significance. EnerDist’s ability to maintain its Regulates As-
set Base at a reasonable cost, and in compliance with regulatory and safety
standards, is significant when it comes negotiating the cost of network mainte-
nance with the regulator. In addition, Servicing Existing Assets has undergone
significant transformations since market opening and the introduction of SAP
R/3. These transformations include the introduction of the Asset Register Ad-
ministration group, which is a larger team responsible for maintaining the as-
set database. This work is significant as a more detailed and accurate database
has enabled EnerDist to fine tune its servicing policies. Finally, the new found
precision and accuracy has allowed EnerDist to respond in a far more focused
fashion to regulatory pressure to report in far more detail on network mainte-
nance. More reconfigurations and transformations are likely as more and more
detail becomes available from the SAP R/3 Asset Register.
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6.6 Servicing Existing Assets
6.6.1 Overview
Servicing Of Existing Assets is a Capability focused in the Maintenance phase
of the Asset Lifecycle. Asset maintenance centres on the economic mainte-
nance of existing network assets, where network assets are defined as those
parts of the network that are carrying an electrical load. Maintenance is policy-
driven with significant input from the regulator. Asset maintenance plans are
drawn up on an annual basis as part of an overall maintenance programme.
They operate within the constraints of the current pricing round. Maintenance
activities may take place on a stand-alone basis or as part of other work. Like
build activities, maintenance involves network technicians being deployed to
work on existing assets or to deploy new assets.
There are two initiators for asset maintenance:
Maintenance originates from the SAP R/3 Asset Register (ARM). Driven by
Asset Maintenance policies, which dictate when networks assets must be
visited for inspection and possibly maintenance. Some of these policies
are time based and some are condition based.
Faults originate from the Operations and Maintenance System (OMS), exter-
nal to SAP R/3. Remedial work to rectify faults reported by OMS.
Asset maintenance can be time or condition-based. Time-based maintenance
requires that a network asset is checked and, if necessary, serviced at regular
intervals. Condition based maintenance limits servicing of assets only to when
the asset actually needs it. Historically, most assets have been maintained on
a time basis; more recently, however, the asset base has moved towards to
condition based maintenance.
Efficient and effective asset maintenance is heavily dependent on an asset reg-
ister as detailed information about the purchase cost, installation, operation
and history of each and every asset is required. In this case the SAP R/3 ARM
module provides comprehensive asset register functionality for all network
assets.
Asset maintenance programmes are determined at the start of each year and
the work is laid out by a small group of asset managers. The cost of maintain-
ing the regulated asset base (RAB) is dictated by the CER. As allowed opera-
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tional expenditure (OPEX) tends to decrease over successive pricing rounds,
the asset base must be maintained at the lowest cost consistent with reliability
and safety.
Assets are subdivided into:
Transmission Overhead lines 38-, 110-, 220- and 400-kilovolt(kV) line design-
ed to transport load over longer distances.
Distribution Overhead Lines 38-, 20- and 10-kilovolt lines designed for local
load transport.
Underground Cables Ranges from 400kV to 10kV but there are no 230v un-
derground cables.
High Voltage (HV) Substations A Substation is any piece of equipment that
effects a change in voltage. A HV substation steps the voltage down from
110kV to 38kV for transmission and from 110kV/38kV to 20kV/10kV for
distribution.
Medium Voltage Substations Typically a transformer on a pole, an MV sub-
station is used to transform 20kV and 10kV to 230V for delivery to do-
mestic and small commercial consumers.
The ARM asset register is used by the asset managers to schedule work orders.
These are then routed to the relevant construction supervisors who schedule
the work with network technicians. The network technician takes a paper
work order to the asset site. When the work is complete, the actual work un-
dertaken is noted by the network technician. This is used to update the asset
register when the work is technically completed.
Since Market Opening, Asset Maintenance and its related processes and ca-
pabilities (including Servicing Of Existing Assets) have become critical to the
DSO’s ability obtain rents under the regulation of the CER. This is because
all network assets by definition carry load and generate revenue within the
increasingly restrictive parameters laid down by the CER.
6.6.2 Annual Maintenance Planning Process
Servicing Of Existing Assets encompasses two business process, namely:
Annual Maintenance Planning. Based on defined policies, the output of this
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process is a set of annual maintenance plans for all network assets for the
current year.
Maintenance Execution. Based on annual maintenance plans, this process is
concerned with the scheduling and execution of the work required to
service all network assets.
These processes are interdependent in that execution of maintenance cannot
happen without annual planning, nor can the planning take place if there no
policy in place. The processes do overlap, however; maintenance plans may
be executed in parallel with policy determination and future annual planning.
The processes are described in more detail in the following three subsections.
The Annual Maintenance Planning Process takes place at the end of each year
and is effective for twelve months of the following year. The starting point for
the maintenance planning process is the suite of existing maintenance policies,
the outcomes of maintenance programmes from the previous year and main-
tenance programmes agreed with the regulator as part of the current pricing
round. Maintenance programmers tend to be organised around a specific asset
type. For example, a specific programme may involve tree and branch cutting
to prevent interference with transmission and distribution lines.
The planning process starts immediately upon completion of budgeting for the
upcoming year. A number of reports are run from ARM to show which assets
require maintenance or inspection for the upcoming year. The Asset Register
applies the appropriate maintenance policy to each asset, as well as inspecting
that asset’s maintenance history, to complete the report. As there is an op-
erational cost associated with maintaining each asset, the stated maintenance
requirements must be aligned with the constraints set down by the completed
budget. In addition any work not completed by the end of the current year
must also be taken into account for the upcoming year.
The final part of the Annual Maintenance Planning process takes place in early
January, where the agreed work packages are compiled and distributed for
execution. This set of work packages is designed to facilitate the execution of
all the required maintenance, within the constraints of the operational budget
for the year. These work packages are then entered into SAP R/3 IWM.
Some of the Annual Maintenance Planning Process is influenced by Prog-
ramme Management:
183 Simon James Fitzgerald Woodworth
6. RESEARCH QUESTION 2: THE DYNAMIC CAPABILITIES OF ASSET LIFECYCLE
MANAGEMENT
"What they do is ... October every year, the Asset Managers and the Planners
sit down with Programme Management and they look at what’s planned for the
next few years and Programme Management would say well listen, we feel this
is what we have the resource to do what do ye want? They, they’re the ones that
drive what needs to be done, so we train that, they’ll decide on what’s feasible to be
done in any one year based on the resource and based on the need. And sometimes
you may have to up the resources if you haven’t because there’s some work has to
happen and other work you have the opportunity to push it back say. Some of the
refurbishments may not be as critical, especially now with the downturn in the
economy, there was a lot of new stuff we were planning to do that we don’t see
necessary to do now at all, because the load growth is not there.”
Network Projects Manager
6.6.3 Maintenance Execution Process
This process starts at the point that work orders are entered into SAP R/3 Inte-
grated Work Management. The work order details all the materials that must
be ordered - the ordering process is automated and lead times are allowed for.
Some inspection procedures are very simple. For mini-pillars, which are street
cabinets which distribute electricity, the typical hazard inspection is a simple
walk-past where any defects that might expose the public to electric shock are
noted. Any defective units are then scheduled for full maintenance and repair.
Other maintenance and inspection procedures are more complex, depending
on the type of asset being serviced.
If the Annual Maintenance Plans dictate large-scale maintenance of a a signif-
icant number of similar assets, then the execution of this maintenance is likely
to be treated as a project in itself. Economies of scale may apply, where some
of the work can be subcontracted at lower cost.
For each individual maintenance job, a Work Order is issued from IWM. This is
printed on paper by the construction supervisor at a specific EnerDist site, and
then issued to a network technician for completion. The network technician
then travels to the maintenance site and performs the work. If additional issues
arise, the network technician notes these and returns with the completed work
order. IWM is updated from the paper copy by the construction supervisor.
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This process completes the maintenance work for a particular asset. If man-
dated maintenance of a particular asset has not been carried out, this is re-
flected in the Asset Register and is picked up for the next Maintenance Plan-
ning session.
6.6.4 Integration Processes
Integration processes are evident both at the design phase prior to on-site work
being carried out, during the execution of the site work itself and also across
different organisational units.
At a higher level in the organisation, the Asset Management Forum integrates
the design processes associated with building new assets and maintaining ex-
isting assets. This simplifies the design process as all on-site building require-
ments, regardless of source, are discussed in a single forum before the design
is finalised.
The process of asset servicing and maintenance has been integrated with other
on-site processes, such as building new assets, as a result of the activities of the
asset register administration group and facilitated by the Asset Register. This
integration works in two was: First, by identifying what assets are serviced in
the normal course of other repairs and thus reducing the number of assets that
need to be serviced independently. Second, by identifying collocated assets
present at the site of other work, which can be serviced separately without a
second trip to site. Integration of on-site work is effected by combining the
required work into a single work order in IWM.
A third type of integration is integrating all the financial, supply chain and
manufacturing processes into a single end to end process that runs from project
proposal all the way to on-site execution.
Integration at all levels is enabled by the Asset Register (ARM) and Integrated
Work Management (IWM).
6.6.5 Learning Processes
Maintaining the asset base at minimal cost requires understanding the location
and condition of every asset in the network. The emergence of increased levels
of detail about the status of the asset base has driven improvements in the way
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assets are serviced. The move to condition-based servicing and the integrated
approach to design and asset servicing on-site, detailed above, have driven
down operational costs associated with asset servicing.
In its annual reports for the CER, EnerDist reports on controllable operating
costs per customer over the previous five years. Figure 6.6 illustrates the drop
in costs for the years 2006-2010.
(ESBN, 2010, p.16)
Figure 6.6: Controllable Operating Cost per Customer 2006 to 2010
6.6.6 Reconfiguration and Transformation Processes
An underlying driver behind improvements to Asset Maintenance in EnerDist
has been the increasingly detailed picture of its network asset base provided
by the SAP R/3 ARM Asset Register. Not only has this had a significant in-
fluence on asset maintenance processes, it has enabled EnerDist to restructure
its Asset Management organisational structures to maintain its asset base in
a more effective and efficient manner. The Asset Register has driven process
transformation and organisational reconfiguration.
As the Asset Register is vital to most, if not all, asset lifecycle processes, an
Asset Register Administration organisation has grown up around the ARM
itself.
Asset maintenance processes have been transformed as a result of a more de-
tailed and consistent view of what is happening with the asset base. The in-
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tegrated approach has emerged from this understanding, as well as recogni-
tion that some assets need not be checked as frequently. While asset servic-
ing is very much part of the maintenance part of the asset lifecycle, the asset
servicing processes, in their transformed state, have also become important
to programme management activities where large scale asset replacement or
maintenance activities are coordinated.
Another emergent structure is the Enterprise Asset Management Forum. This
Forum was set up to oversee and coordinate multiple proposed changes to a
single asset site. The Forum is designed to eliminate loops in existing design
processes where multiple redesigns are required to resolve a range of divergent
and even conflicting requirements. The EAM Forum permits all interested
parties to discuss their requirements for changes to or additions to a network
asset, so that a single solution can be identified.
6.6.7 Complementary Assets
Complementary assets are embodied here as the Asset Managers, the Asset
Register Administration group and the Asset Management Forum.
The key actors in determining asset maintenance policy are the asset managers;
their job is to examine existing network assets and determine the correct life-
time for those assets and also how they are to be maintained. Part of the policy
determination process is to negotiate asset lifetimes with the regulator. This
has financial implications as EnerDist is allowed an annual return on all of its
assets.
Asset Register Administration is responsible for logging all new assets into the
register and for building an accurate and detailed picture of the existing asset
base. While this is an ongoing process, evidence suggests that the asset register
administration group’s efforts have already had some success. An example is
the correct identification of oil- and gas- filled switches in the distribution net-
work, whereas before the switch type was not recorded. The logging of these
enhanced data enabled ARA to provide more detailed information to the asset
managers, who in turn were able to devise more focused asset maintenance
policies which in turn led to lower cost annual maintenance plans.
Asset maintenance in the past had been very dependent on the tacit knowledge
of the network technician, with the technician effectively making a judgement
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on site on what work needed to be done. While this ensured that all neces-
sary work was done thoroughly, more maintenance work than strictly neces-
sary tended to be done. The knowledge and skills that network technicians
acquired over years of training and service is still important. However the de-
cision on exactly what work needs to be done has been moved to asset register
administration and is now dictated by policy set by asset managers. Network
technicians are now expected to perform tasks per a specific work order and
simply to report any additional work that may need to be done. Servicing As-
sets base become less dependent on the tacit knowledge of the network tech-
nician and more dependent on the experience of the asset managers and those
in asset register administration and the asset management forum.
The Asset Management Forum is a body set up to further integrate site work
across different projects and also across the construction of new assets and
maintenance of existing assets. Its stated aim is to reduce wastage, eliminate
conflict and to identify site solutions that address the needs of several different
projects at the same time.
6.6.8 Value
It is valuable as it reduces the cost of asset maintenance by consolidating site
work, negotiating asset lifetimes and return on fixed assets and by moving
from time-based to condition-based maintenance. The objective is to spend
CAPEX to reduce future OPEX. This has the double effect of reducing fu-
ture costs and penalties while increasing the opportunity to earn a return on
CAPEX.
6.6.9 Inimitability and Non-substitutability
Its inimitability is inherent in the asset maintenance structures that have built
up over the time, making the cost of imitation a barrier to entry. It is not
substitutable: Replacing the existing Asset Registry Administration structures
would involve an upheaval that would jeopardise EnerCo Network’s ability to
meet its regulatory obligations. Servicing Assets has become embedded within
the organisation’s structure.
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6.6.10 Analysis
Servicing Of Existing Assets is a Capability as it has reconfigured and con-
tinues to reconfigure the processes and structures associated with the mainte-
nance phase of the asset lifecycle. In particular it has led to the development
of Asset Register Administration and the Asset Management Forum as organi-
sational element. Learning is evidenced by the reductions in maintenance cost
per asset. Reconfiguration and transformation is evident in the move from
time-based to condition-based maintenance, as well as structural changes to
the organisation to optimise asset maintenance.
6.7 Summary
Section 6.2: Identifying New Assets covers the Plan phase of the Asset Lifecy-
cle. It concerns itself with What assets to create.
Section 6.4: Coordinating Asset Programmes covers the coordination of the
maintenance and building of Network Assets on a large scale. It pri-
marily covers the Plan and Maintain phases of the Asset Lifecycle, with
influence on all other phases. It concerns itself with When to create as-
sets and What assets to create.
Section 6.3: Building New Assets covers the Build phase of the Asset Lifecy-
cle and concerns itself with How to create assets.
Section 6.5: Determining Asset Policies covers the Maintain and End of Life
phases of the Asset Lifecycle. It concerns itself with When to maintain
assets.
Section 6.6: Servicing Existing Assets covers the Maintain phase of the Asset
Lifecycle. It concerns itself with How to maintain assets.
This Research Question has addressed the processes and complementary as-
sets (people and structures) that comprise five Dynamic Capabilities. Further-
more, it demonstrates that these Dynamic Capabilities are valuable, inimitable
and non-substitutable. The value of these Dynamic Capabilities is mainly man-
ifested as an enhanced ability to meet regulatory demands, reduce capital and
maintenance costs, enhance plans for the future and minimise penalty to En-
erDist.
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Table 6.2 summarises the findings of Research Question 2. The five identified
Dynamic Capabilities of Asset Lifecycle Management are highlighted in yel-
low. Figure 6.7 maps all of the Dynamic Capabilities to the Asset Lifecycle. It
is evident from this figure that Dynamic Capabilities span multiple phases in
the lifecycle. In addition, as different groups in the organisation are responsi-
ble for different stages of the lifecycle, these Dynamic Capabilities, and their
constituent processes, also span organisational and functional units.
The inimitability and non-substitutability of all the Capabilities tends to be
mainly contingent on the history of how those capabilities came into existence
and the training and experience of the people executing their constituent pro-
cesses. However, some of the history consists of the transformations and re-
configuration undergone by the tangible assets and processes that make up
these Capabilities. There is considerable evidence to suggest that these trans-
formations are driven by data from the IT artefacts that also make up these
capabilities.
In conclusion, EnerDist’s Asset Lifecycle contains five distinct capabilities.
While these capabilities are of varying strategic importance (Figure 6.7 illus-
trates this), all of these capabilities have inbuilt transformation processes. In
addition, evidence is seen of learning, integration and reconfiguration.
In the analysis of each capability, it has been made clear that some of the trans-
formative aspects of these capabilities arise from technological assets such as
SAP R/3. Chapter 7 addresses Research Question 3 by focusing on the tech-
nological assets inherent in these capabilities. Finally, Chapter 8 will answer
Research Question 4 by exploring the exploitability of these capabilities by ex-
amining their history, the technological opportunities presented and their ex-
ploitability in terms of how well the technological assets fit in.
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Figure 6.7: Dynamic Capabilities of the Asset Lifecycle
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Chapter 7
Research Question 3: The Footprint
of Enterprise Systems on Asset
Management Dynamic Capabilities
7.1 Introduction
This chapter addresses Research Question 3 by describing the footprint of the
Enterprise System on the Asset Management Dynamic Capabilities. Research
Question 3 is restated below:
Research Question 3: What is the footprint of the Enterprise System on Asset
Lifecycle Management Dynamic Capabilities?
The Footprint of the Enterprise System (ES) on the five Asset Lifecycle Man-
agement Dynamic Capabilities is expressed as the degree of dependency of the
component processes of those Dynamic Capabilities on the Enterprise System,
or, if applicable, another artefact of Information Technology. This exercise is
carried out, both for the Asset Lifecycle Management Business Processes and
also for the Integration, Learning, Reconfiguration and Transformation Pro-
cesses that make the Asset Lifecycle Management Capabilities Dynamic.
As well as the processes themselves, intensity of dependency on the Enterprise
System at their inputs and outputs is also considered. These measures are
neither absolute nor acquired quantitatively; they are intended as a relative
indication of where the Enterprise System is relied on most within the Asset
Lifecycle.
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The findings of Research Question 3 are summarised in the Chapter Summary
in Section 7.7 and particularly in Table 7.1. Further analysis of the findings is
summarised in Section 7.7 in Tables 7.2 and 7.3 and Figures 7.16 and 7.17.
The chapter is laid out in sections, each addressing the footprint of the Enter-
prise System and any other Information Technology on a different Dynamic
Capability. These are presented in approximate lifecycle order from the plan-
ning through to the end of life phases. The final subsection of the chapter
summarises the overall footprint of the Enterprise System on all the Dynamic
Capabilities in the Asset Management Lifecycle.
Section 7.2: Identifying New Assets covers the Plan and Design phases of the
Asset Lifecycle.
Section 7.3: Coordinating Asset Programmes covers the coordination of the
maintenance and building of Network Assets on a large scale. It pri-
marily covers the Maintain and Build phases of the Asset Lifecycle, with
influence on all other phases.
Section 7.4: Building New Assets covers the Build phase of the Asset Lifecy-
cle.
Section 7.5: Determining Asset Policies covers the Maintain and End of Life
phases of the Asset Lifecycle.
Section 7.6: Servicing Existing Assets covers the Maintain phase of the Asset
Lifecycle.
Section 7.7 provides a summary of the footprint of the Enterprise System on
all the Dynamic Capabilities.
As all of these Dynamic Capabilities operate on the Regulated Asset Base
(RAB) of EnerDist, the regulated asset base is itself a technological asset for
each of the capabilities.
Each section is laid out as follows: The constituent business processes and
integration, learning, reconfiguration and transformation processes of the Dy-
namic Capability are summarised. This summary includes an identification of
the Information Technologies used. The footprint of IT on the process inputs
and outputs is clearly summarised as well as the footprint on the main body of
the process. The relative intensity of the footprint at process start, middle and
end is also mapped. Finally each section ends with an analysis which sum-
marises the footprint of the Enterprise System both on the business processes
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and the integration, learning, reconfiguration and transformation processes.
7.2 Identifying New Assets
7.2.1 Solution Identification Process
The solution identification process process starts when the planner is present-
ed with a new load request or a request to alleviate a network reliability prob-
lem. This forms the starting point of the process to find an optimum solution
to the problem.
The planner investigates and documents a number of solutions and then elim-
inates those which are either too costly or impractical for site specific reasons.
As well as construction costs, the planner must consider network reliability
and maintenance cost issues several years hence.
The optimum solution design process is iterative and all the possible designs
are collated in a single Microsoft Word document. Each possible solution is
graphically represented using output from the Stoner Synergy load flow analy-
sis tool. The planner then writes an assessment of each solution in terms of
practicality, cost and implications for future network expansion. The docu-
ment concludes with a recommendation. The document does not present a
single solution as a fait accompli. Instead each planning step and iteration are
clearly delineated. Rejected solutions and their reason for rejection are docu-
mented.
Once the planning document is complete and a solution decided upon, the
solution is hand keyed into SAP IWM as a new work order. The planning
process concludes once a design is made available to an Engineering Officer,
who then draws up a work order in IWM. A new work order initiates the Build
phase of the Asset Lifecycle and is the starting point for the processes in the
dynamic capability Building New Assets.
7.2.1.1 Process Inputs
• SAP R/3 Industry specific Solution - Utilities industry (IS-U)
• SAP R/3 Resource Planning Module (xRPM)
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• SAP R/3 Asset Register (ARM)
• Geographical Information System (GIS)
• System Control And Data Acquisition (SCADA)
• Operation and Maintenance System (OMS)
A new load request may originate from SAP IS-U if the load is relatively small.
Typically domestic connections fall into this category; in this case, no solution
identification process is needed and the process proceeds directly to the design
phase. Larger new load requests, which do require solution identification, may
originate from SAP R/3 xRPM.
In the event of the need to alleviate a problem, the required information may
come from the SCADA, OMS and GIS systems, which provide a realtime op-
erational interface to the distribution network. While SCADA and OMS are
designed to provide operational control of and reporting on the various ele-
ments of the distribution work, the GIS provides a graphical view of the net-
work, overload with its operational state. These systems are relied on heavily
to form a picture of any fault that occurred.
7.2.1.2 Process Facilitators
• Stoner Synergy Load Flow Analysis Tool (LFAT)
• Cost Benefit Analysis Tool (CBAT)
• Microsoft Word (MS Word)
Once the solution identification process has started, three software applica-
tions are used. Microsoft Word is used to document and compare the alterna-
tive solutions for a load request or fault problem. The Load Flow Analysis Tool
provides a graphical representation of the part of the network in question and
allows the planner to test various alternative solutions where load is switched
to different parts of the network.
The Cost Benefit Analysis Tool (CBAT) was introduced to accommodate Arc
Reclosers and Soulé Switches. Arc Reclosers provide automatic reenergising
of tripped network links and Soulé Switches provide remote manual control
of network energisation. Both provide considerable reductions in network
outage duration as they obviate the need to send Network Technicians out to
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manually close breakers. However, they are also considerably more expensive
than manual breakers. CBAT allows the planner to weight the additional cost
of automatic switching against the projected cost saving in reduced penalties
from network downtime.
7.2.1.3 Process Outputs
• Geographical Information System (GIS)
• SAP R/3 Integrated Work Management
The output of the solution identification process is an agreed plan that is im-
plemented as a design by an Engineering Office and then entered into IWM
as a work order. Designs are drawn using the GIS and are then hand=keyed
into IWM. Once the work order is in IWM and signed-off, stock ordering is
initiated depending on lead time and implementation time and the processes
associated with Building New Assets start.
7.2.2 Integration, Learning, Reconfiguration and Transforma-
tion Processes
Identify New Assets is in some respects a factory floor capability in that it di-
rectly impinges on the regulated asset base. While it does not directly integrate
other processes or capabilities, it does not happen in isolation; it is integrated
with other asset lifecycle capabilities and processes via the Asset Register Ad-
ministration function and Programme Management.
EnerDist introduced Automatic Reclosers and Soulé Switches into the network
in 2006, in order to reduce Customer Minutes Lost (CML) and the attendant
penalties. As part of the introduction, the Planning department introduced
CBAT which shows the benefit of adding automated switches versus the in-
creased cost of installing them in the first place. This process change permits
the Planning department to model the long term operational benefit of such
improvements.
The learning process evident here is the process of assimilating new technolo-
gies, devising new processes to exploit those technologies to full effect and the
integration of those new processes into the Identifying New Assets capability.
The positive outcome of this learning process is evidenced by the reduction
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in fault CML from 2006 to 2011. Measuring CML, while required by the reg-
ulator, is also part of the feedback loop required to determine the outcome of
the learning process. In this case, technological and regulatory changes have
driven process improvements and changes with a view to creating long-term
value by avoiding regulatory penalties related to length of outage.
The result of the learning effect is a transformation of the tools used to identify
a solution and a reconfiguration of the associated systems. There is a recon-
figuration and transformation of revenue-generating network assets to max-
imise returns and reduce regulatory penalties in the future. Transformation
of processes and technologies is evidenced by the introduction of Automatic
Reclosers and Soulé Switches. The introduction of these new technologies re-
quired a transformation of the Solution Identification process, where it now in-
corporates a cost benefit analysis on using the new switches. As well as trans-
forming one of the processes in the Identifying New Assets capability, there
has been a transformational effect on the technological assets (the switches
and CBAT) that form part of the capability.
7.2.2.1 Process Inputs
• SAP R/3 Asset Register (ARM)
• Geographical Information System (GIS)
• System Control And Data Acquisition (SCADA)
• Operation and Maintenance System (OMS)
Any IS or ES that facilitates reporting on the outage state of the network serves
as an input here. In this case, the immediate operational state is visible vis
OMS, GIS and SCADA. ARM also serves as an input as it provides a history of
what has happened to any asset.
7.2.2.2 Process Facilitators
Any integration activities are facilitated by organisational structures such as
Asset Register Administration and Programme Management, rather than by
any IS or ES. The learning process is a tacit process and has not been codi-
fied into any IS or ES. In this case the learning process has been an intellec-
tual one, of examining what technological opportunities exist and how best
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to integrate them into the existing asset infrastructure and also into the atten-
dant processes. However, the reach of the SAP R/3 Asset Register (ARM) is
so extensive that it serves as a reference for almost any process involving the
regulated asset base. It is inferred here that ARM serves as a low-intensity
facilitator for any Integration, Learning, Reconfiguration and Transformation
processes inherent in Identify New Assets.
Figure 7.1: IS footprint for the Solution Identification process in Identifying New
Assets.
7.2.3 Analysis
Figures 7.1 and 7.2 illustrates the intensity of IS application usage over the
lifetime of the Solution Identification Process and the Integration, Learning,
Reconfiguration and Transformation processes respectively. While the Solu-
tion Identification process start and finish are highly dependent on various ap-
plications, including SAP R/3 AR<, xRP and IWM, the bulk of the processes
execution is dependent only on MS Word and LFAT and dependent only on
CBAT when Arc Reclosers and Soulé Switches as part of the solution.
The ES footprint is limited to referring to ARM and xRPM at the start of the
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Solution Identification Process and to entering the resultant work order into
IWM at the finish. Usage of the ES is intense but brief relative to the duration
of the entire process. If SAP R/3 were to be replaced with a different Enterprise
System, as the process inputs and outputs are only manually coupled to the
process execution, disruption would be minimal. Future integration efforts
would make replacing SAP R/3 a much more difficult proposition.
Figure 7.2: IS footprint for Integration, Learning, Reconfiguration and
Transformation Processes in Identifying New Assets.
The Integration, Learning, Reconfiguration and Transformation processes
here, while they draw on various information systems for input, are not de-
pendent on most of them once the required data have been gathered. The ex-
ception is ARM, which serves as a reference for almost any process involving
the regulated asset base.
Identifying New Assets is a dynamic capability whose IS/ES footprint is firmly
focused on the Solution Identification process, with only a low-intensity IS/ES
footprint for its Integration, Learning, Reconfiguration and Transformation
processes. Therefore the Information Systems in general and SAP R/3 in par-
ticular do not contribute to those processes that make Identifying New Assets
dynamic.
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7.3 Coordinating Asset Programmes
7.3.1 Programme Negotiation Process
A central part of each pricing round negotiation is agreeing with the regulator
which groups of assets will be maintained, upgraded or replaced during the
next five years. Every five years the distribution network is analysed to decide
where refurbishments, reinforcements or replacements - including retiring ex-
isting assets - need to be done. All of this work is then justified internally on
a business basis before presentation to the regulator as part of the negotiations
for the next pricing round.
The regulator then reviews EnerDist’s submission and examines the conse-
quences of the proposed programmes for the price of electricity. The regulator
may decide to curtail or refuse certain programme proposals in order to keep
the price down. Alternatively, the regulator may mandate that the proposed
work must be done but at a reduced price. Once a compromise is reached and
agreed, EnerDist is expected to perform to the agreement; failure to perform
may prejudice negotiations at future pricing rounds.
7.3.1.1 Process Inputs
• SAP R/3 Business Warehouse (BW)
• SAP R/3 Asset Register (ARM)
• Geographical Information System (GIS)
Effective programme negotiation depends on a detailed, accurate and up-to-
date view of the entire regulated asset base. Both the SAP R/3 Business Ware-
house (BW) and Asset Register (ARM) provide detailed reports of all aspects
of the asset base. This includes physical status, cost, currently applied main-
tenance policy, maintenance cost and depreciation curve. The Geographical
Information System (GIS) provides information on the current topology of the
network and as such presents a different view of the asset base in that it shows
how everything is connected.
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7.3.1.2 Process Facilitators
• SAP R/3 Business Warehouse (BW)
• SAP R/3 Asset Register (ARM)
• Geographical Information System (GIS)
The Information Systems (GIS) and ES modules (BW and
ARM) provide updated reports during the negotiation process. However this
is low intensity and the negotiations are not critically dependent on BW, ARM
and GIS once the initial data are prepared.
7.3.1.3 Process Outputs
• SAP R/3 Resource Planning Module (xRPM)
The output of the Programme Negotiation process is a set of asset mainte-
nance, repair and placement programmes. These are recorded in xRPM as
programme work to be done. Part of the Programme Execution Process is to
generate work orders in IWM for all the planned work.
7.3.2 Programme Execution Process
The Programme Management team undertakes larger scale planning activities
which form part of a network-wide initiative. These programmes are planned
with a view to optimising the capital expenditure (CAPEX) allowed in a pric-
ing round by the Commission for Energy Regulation (CER). Programme man-
agement upgrades of assets are undertaken on a three-year cycle. Each three-
year programme is intended to provide effective expenditure of the CER al-
lowance, to provide one single plan, to allow the asset managers to prioritise
work, and to provide transparency to the rest of the organisation. The pur-
pose of each program is to provide one baseline plan so all users with differing
requirements can see the bigger picture in the organisation.
Required work is then packaged and designed, and sometimes redesigned to
adjust the scope of some of the projects. This part of the process involves the
asset management organisation. Once this is complete the required site work
can be carried out, to the design that is specified.
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Other work programmes are not necessarily initiated by the regulator, but are
asset replacement and refurbishment activities, the need for which is deter-
mined by EnerDist. These internal programmes address asset end-of-life or
maintenance issues that need to be dealt with on a large scale. These pro-
grammes are necessary to keep the regulated asset base up to date and func-
tioning in a safe and economical manner.
Regardless of the origin of the programme, the required work packages are
broken down into individual designs by Engineering Officers, referring to
and using GIS. The designs are then implemented as work orders in IWM.
This starts the process of building new assets or refurbishing existing assets as
needed.
7.3.2.1 Process Inputs
• SAP R/3 Resource Planning Module (xRPM)
• SAP R/3 Asset Register (ARM)
All programme work comes from xRPM and reference may be made to ARM
for relevant asset maintenance policies and the status of the assets concerned.
These data are used to generate work orders in IWM, a well-integrated and
largely automatic process.
7.3.2.2 Process Facilitators
• Geographical Information System (GIS)
• SAP R/3 Asset Register (ARM)
• SAP R/3 Resource Planning Module (xRPM)
Design work is required for all new work prior to being confirmed in IWM.
This is carried out by a Design Officer who, in effect, turns the large-scale pro-
grammes into real-world designs for each affected site. The Engineering /
Design Officer will refer to xRPM for the programme requirements and also to
ARM and GIS for existing asset status and layout. GIS is used to specify the
design.
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7.3.2.3 Process Outputs
• SAP R/3 Integrated Work Management (IWM)
• Geographical Information System (GIS)
The output of the Programme Execution process is captured in GIS as a com-
pleted design and also in IWM as a completed work order.
7.3.3 Programme Monitoring Process
The Programme Management team undertakes larger scale planning activi-
ties which form part of a network - wide initiative. These programmes are
planned with a view to optimising the capital expenditure (CAPEX) allowed
in a pricing round by the CER. All programmes are continuously monitored
and updated, with the bulk of the reporting via ARM and BW. Programme
Managers spend about half their time ensuring that all the projects that form
part of a programme are up to date.
7.3.3.1 Process Inputs and Facilitators
• SAP R/3 Resource Planning Module (xRPM)
• SAP R/3 Asset Register (ARM)
• SAP R/3 Business Warehouse (BW)
High level project reports are drawn from xRPM, with reporting also from BW
and asset status from ARM. Completed project work will be shown in xRPM
and completed work from IWM is reflected in updated asset status in ARM.
BW provides a consolidated and integrated overview of project status.
7.3.3.2 Process Outputs
• SAP R/3 Asset Register (ARM)
• SAP R/3 Resource Planning Module (xRPM)
Any outputs from the Programme Monitoring Process are status updates to
projects in xRPM and possibly some asset status updates to ARM. Updates to
The Contribution of Enterprise Systems to Core
Capabilities
206
7.3 Coordinating Asset Programmes
GIS and IWM are not done here; those updates are solely as a result of design
work and site work completed.
7.3.4 Integration, Learning, Reconfiguration and Transforma-
tion Processes
Coordinating Asset Programmes has a number of integration processes, facil-
itated mainly by the SAP R/3 Business Warehouse (BW) which provides re-
porting visibility across a number of groups (Programme Management, Asset
Management, Network Projects) in EnerDist. BW provides the connective tis-
sue that interconnects some of the other SAP R/3 systems such as IWM and
ARM. This is achieved by allowing EnerDist staff to design and run reports
that draw on previously disparate areas. A single BW report can draw on data
from xRPM, IWM and ARM, for example. This gives managers a unified view
of a particular programme, showing what has been planned, what has been
completed and how the asset base has been affected.
The SAP R/3 Compatible Unit (and therefore IWM) provides an interconnec-
tion between previously distinct processes and functions as it permits a net-
work asset to be treated as a functional module, a financial entity, a depreci-
ating asset and a set of maintenance policies. The multidimensionality of the
compatible Unit permits site work planning to be directly tied to stock order-
ing, as well as programme planning and financial management.
Learning effects are evidenced by EnerDist itself in reporting reductions in
Customer Interruptions (CI) and CML and attributing those both to the intro-
duction of downline reclosers (dealt with in SubSection 7.2) and also to various
capital programs. Specifically, EnerDist notes that major renewal and refur-
bishment programmes have a significant effect on reducing downtime. These
learning processes are evidenced by reporting from OMS, which in turn can be
correlated with reports from ARM and BW.
The new SAP R/3 modules have been utilised to transform Programme Man-
agement’s understanding of how long jobs take and how much they cost. In-
creased visibility of the duration and cost of jobs enables increased control at
the Programme Manager level and refined plans on an annual basis. This is
contingent on data in xRPM and IWM.
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7.3.4.1 Process Inputs, Facilitators and Outputs
xRPM, IWM(CU) and BW provide visibility of all the programme management
processes and tie all of them together. There are no clear process inputs or
outputs here, rather a continuous cycle of learning and improvement that is
facilitated by these SAP R/3 modules.
7.3.5 Analysis
Figures 7.3, 7.4 and 7.5 illustrate the intensity of IS and ES usage over the Pro-
gramme Negotiation, Programme Execution and Programme Monitoring pro-
cesses. In addition, figure 7.6 shows the dependence of Integration, Learning,
Reconfiguration and Transformation processes on ARM, MW and xRPM. Co-
ordinating Asset Programmes, as a dynamic capability, is highly dependent on
its Enterprise System Assets.
The Programme Negotiation processes is least dependent on the ES, except
at the start, when accurate and comprehensive reporting on the current asset
state is crucial. The Programme Execution and Programme Monitoring pro-
cesses are highly ES - dependent, to the extent that at least some of the pro-
cesses are embodied in the SAP R/3 systems. xRPM in particular is integral
to the packaging of three-year programmes into projects, which can be broken
down further into work orders using IWM.
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Figure 7.3: IS footprint for the Programme Negotiation process in Coordinating
Asset Programmes.
The Programme monitoring Process, as illustrated in Figure 7.5 is intensely
dependent on BW, xRPM and ARM for obtaining status on current Programme
Management projects, with necessary status updates being outputted to xRPM
and ARM.
Figure 7.4: IS footprint for the Programme Execution process in Coordinating
Asset Programmes.
In addition, the numerous SAP R/3 modules, and BW and the Compatible
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Unit in particular, have provided EnerDist with far more control over its own
processes and visibility of how those processes perform. Figure 7.6 shows a
high degree of dependency on BW and xRPM to provide visibility of how well
the other processes are performing and BW to integrate some of those other
processes, especially at management level.
Coordinating Asset Programmes, in conclusion, is a dynamic capability that is
highly dependent on its technological assets and shows intense ES usage ac-
ross all its processes. This applies not only to the business processes but also
to those processes that make this capability dynamic.
Figure 7.5: IS footprint for the Programme Monitoring process in Coordinating
Asset Programmes.
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Figure 7.6: IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Coordinating Asset Programmes.
7.4 Building New Assets
7.4.1 Stock Ordering
Stock ordering is driven by the Compatible Unit and IWM. Approval of an
IWM Work order initiates automated stock requisitioning via SAP R/3 MMIS
(Materials Management Information System), where the Compatible Unit con-
tains information not only about an asset, but also its cost and ordering lead
time. Consequently stock does not arrive in a local depot until just before it
is needed. From the depot, the stock is transported to site just before a work
order is actually executed.
7.4.1.1 Process Inputs
• SAP R/3 Integrated Work Management (IWM)
IWM Work orders initiate a process whereby materials are drawn down from
inventory or ordered from suppliers. The system is designed so that lead times
for all items are taken into account. As the lead time for some large items such
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as transformers is quite long, it is not unusual for a work order to be initiated
several months in advance of the work actually to be done.
All work orders originate from IWM. As soon as a work order is approved,
stock ordering for all the required materials will commence. Ordering is de-
pendent on the date the materials are required for performing the site work
and the lead time for each item.
7.4.1.2 Process Facilitators
• SAP R/3 Integrated Work Management (IWM)
• SAP R/3 Materials Management Information System (MMIS)
The stock ordering process is largely automatic. IWM issues requisitions for
each item on a given date, where that date is equal to the work start date minus
lead time. Requisitions are processed through MMIS and stock is routed to the
closest depot to the work site shortly before that is due to begin. Some stock
will be routed through one of EnerCo Network’s main depots, typically in
Dublin.
7.4.1.3 Process Outputs
• SAP R/3 Integrated Work Management (IWM)
The output of this process is an update IWM Work order, indicating that all
stock is in hand. This signals the handover to the Site Work process.
7.4.2 Site Work
IWM work orders originate from the Programme Management and Planning
activities earlier in the asset lifecycle, as well as connection requests from indi-
vidual customers. The build process incorporates ordering and staging of raw
materials, allocation of personnel, building and commissioning of infrastruc-
ture and documentation of the completed work. A piece of network infrastruc-
ture does not become an asset until it is carrying load.
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7.4.2.1 Process Inputs
• SAP R/3 Integrated Work Management (IWM)
The Site work process starts with an IWM work order with all stock available
at the relevant depot to commence work. The Construction Supervisor will
print a paper copy of the work order for travel to site.
7.4.2.2 Process Facilitators
• Paper work order, printed from IWM
The main Process Facilitator here is a paper work order, which is printed from
IWM. The Network Technician takes this to site and makes any annotations on
the work order during and on completion of site work.
7.4.2.3 Process Outputs
• SAP R/3 Integrated Work Management (IWM)
On completion of site work, the Construction Supervisor updates IWM with
any notes from the paper work order. The end of the process is a work order
marked completed in IWM.
7.4.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes
Process Integration is focused on the tighter coupling of stock ordering pro-
cesses to the site work process. Prior to this integration work, stock ordering
was somewhat independent of actual site work. Stock would be ordered as
a contingency, resulting in considerable accumulation in some depots in En-
erDist.
IWM acts as a bridge between the stock ordering and site work processes, by
means of the Compatible Unit, which not only identifies the part required but
also specifies its order cost and order lead time. As a result, when a work
order is created, the site work is correctly scheduled and the required stock is
ordered.
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The restructuring of the depot network and the introduction of IWM has re-
sulted in a drop in stock levels for no more than four weeks’ worth for most
common items. This is seen as a significant change by EnerDist with a conse-
quent drop in working capital. Four weeks is regarded as the minimum so it
is unlikely that further inventory reduction will occur.
The changes to the stock ordering process have led to a restructuring and ra-
tionalisation of EnerDist’s depots. There is a single large depot in Dublin with
smaller depots situated at regional offices. Goods only arrive at depots when
needed; the stockpiles of goods that used to be held in anticipation of work no
longer exist.
The Site Work process has undergone some transformation as a result of the
introduction of SAP IS-U. While the site work itself has not changed, IS-U per-
mits the Network Technician to have more control over their own schedule on
a daily bases. The apparent paradox is that, while IWM and IS-U have im-
posed some rigidities in how work is to be performed, IS-U now permits more
flexibility in site work scheduling:
This has resulted in a transfer of responsibility for site work scheduling and
completion from the Construction Supervisor to the Network Technician.
7.4.3.1 Process Inputs
• SAP R/3 IS-U
With respect to the Site Work process, some flexibility has been introduced
by SAP IS-U. However, once work orders are issued, little by way of trans-
formation or learning is evident in on-site work processes. It is possible this
may change in the future once Network Technicians have access to handheld
devices.
7.4.3.2 Process Facilitators and Outputs
• SAP R/3 IWM Compatible Unit (CU)
The IWM Compatible Unit is the main process integrator in Building New As-
sets. This integrates the stock ordering process with the site work process. Most
of the transformation and reconfiguration has happened in the Stock Ordering
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process, where working capital has been reduced and the whole process has
been streamlined. This is all contingent on IWM and CU.
7.4.4 Analysis
Figure 7.7: IS footprint for the Stock Ordering process in Building New Assets.
Figures 7.7 and 7.8 illustrate the footprint of IS-U, IWM and the Compatible
Unit on the Stock Ordering and Site Work processes. IWM, when applied, is
used intensely but its usage is still limited by the dependence on paper forms
on site. However, the Stock Ordering process is critically dependent on MMIS
and IWM, as well as the Compatible Unit. The stock ordering processes have
become embodied in the underlying Enterprise System.
The start and finish of the Site Work process are very dependent on IWM but
there is no IWM dependency on the process is running. The disadvantage of
this is that the construction supervisor has no visibility of the progress of site
work until the end of the day when the Network Technician returns to the
depot. Also, paperwork can take a day or two to update.
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Figure 7.8: IS footprint for the Site work process in Building New Assets.
As illustrated in Figure 7.9, integration processes are very dependent on the
Compatible unit and the new-found flexibility in site work originated by new
connections is dependent on IS-U.
Figure 7.9: IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Building New Assets.
Building New Assets is intensely dependent on a small number of ES modules.
The extent of that dependence is limited by the use of paper forms on site but,
where ES modules are used, they are used intensely.
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7.5 Determining Asset Policies
7.5.1 pricing round Negotiation
The periodic pricing round submission by EnerDist to the CER includes a pro-
posal for maintaining all the network assets for the upcoming five years. While
in principle EnerDist prefers to continuously maintain all its assets, in practice
such maintenance must be prioritised. The pricing round proposal includes a
list of assets to be maintained and the estimated operational and capital cost
of same. The initial proposal is based on researching the existing asset register.
The regulator may challenge this proposal, based on information gathered on
comparable asset maintenance intervals, from the UK or other markets. The
amount allowed by the regulator for asset maintenance is frequently not that
proposed by EnerDist. Consequently the final schedule of assets to be main-
tained and the expenditure allowed is a compromise.
7.5.1.1 Process Inputs
• SAP R/3 Asset Register (ARM)
• SAP R/3 Resource Project Manager (xRPM)
• SAP R/3 Business Warehouse (BW)
The Asset Register is used to determine the current state of the asset base and
the policies currently in force. It can also be used to determine the capital cost
of those assets and the applicable depreciation curve. In addition xRPM and
BW may be referred to for current programme status. From this EnerDist can
determine the cost of a a suitable maintenance policy for each asset type as
part of its initial submission to the regulator.
7.5.1.2 Process Facilitators
The negotiation process is not dependent on any ES module.
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7.5.1.3 Process Outputs
One of the outputs of the negotiation process is an agreed set of maintenance
policies, which then must be implemented in ARM. This is part of the Mainte-
nance Policy Determination process.
7.5.2 Maintenance Policy Determination
The typical economic lifetime of a network asset is now forty years; all assets
require maintenance to ensure reliable and safe operation and continuity of
service. Any new asset that is acquired will either need to have an existing
policy applied to it or have a new maintenance policy devised for it if the asset
is of a type not previously installed in the network.
The job of determining new maintenance policies and revising existing main-
tenance policies falls to the Asset Manager. While safety, reliability and conti-
nuity are all issues, cost and regulatory requirements must also be taken into
consideration. Any new maintenance policy must be drafted to ensure safe,
reliable operation at minimal cost. The asset manager refers to the PAS55 stan-
dard, a framework for the optimised management of physical assets, as pub-
lished by the British Standards Institute and developed by the Institute for
Asset Management.
Devising a maintenance policy is done with reference to the PAS55 specifica-
tion, manufacturer’s recommendations, regulatory requirements and health,
safety and risk reduction imperatives. Certain aspects such as the economic
life of the network asset may be negotiated with the regulator. Existing mainte-
nance policies are also subject to review and, in some cases, challenge as older
policies are found to be either uneconomic or inappropriate. An example is the
move from time-based to condition-based servicing.
A finished maintenance policy dictates how often assets are to inspected to
ensure public safety and to minimise risk, how frequently assets must be in-
spected for deterioration and what actions are to be taken when a fault is
found. New and updated policies are entered into the Asset Register (ARM)
and applied to all the relevant assets. Thus the Asset Register contains up to
date details on the maintenance and inspection requirements for every single
asset, per the relevant maintenance policy. The sum total of all maintenance
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policies dictates the annual maintenance workload that must be planned for at
the start of each calendar year.
7.5.2.1 Process Inputs
• Agreed set of policies with the regulator
The starting point of this process is a set of maintenance policies, as agreed
with the regulator, as part of the current pricing round negotiation.
7.5.2.2 Process Facilitators
• SAP R/3 Asset Register (ARM)
Maintenance policies for particular groups of assets are derived by the asset
manager from the policies agreed with the regulator as well as any additional
maintenance needs as established by EnerDist. These policies are implemented
in the Asset Register (ARM).
7.5.2.3 Process Outputs
• SAP R/3 Asset Register (ARM)
The output of this process is the completed set of policies in the Asset Register.
7.5.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes
The pricing round negotiation and maintenance policy determination process-
es are necessarily interdependent. Maintenance policies are set within the pa-
rameters of allowed maintenance spending within the current pricing round
and negotiation on future pricing rounds is contingent on observed perfor-
mance of prior pricing rounds. Both processes are dependent on ARM and the
Asset Register forms the common data source that integrates those processes.
However the processes are also integrated at the level of complementary as-
sets, as Asset Managers will sit with those negotiating with the regulator to
discuss what constitutes an effective maintenance policy that is also accept-
able to the regulator.
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Reduction of controllable operating costs is a requirement of the regulator and
EnerDist has demonstrated a drop in costs from one cent per kilowatt-hour
distributed in 2001, to 0.89 cent in 2011. Controllable operating costs include
planned maintenance, which is dictated by asset maintenance policy. As a
more detailed view of the asset base has emerged, more astute maintenance
policies can be applied, lowering controllable operating costs even further.
Asset maintenance policies have started to move from time-based maintenance
to condition-based maintenance. This is with the stated aim of reducing con-
trollable operating costs, by reducing unnecessary maintenance visits and
combining maintenance visits with other site work. The implications for site
work are dealt with under Work Management, but the transformation in site
work scheduling is a direct consequence of revised maintenance policies.
Two reconfiguration and transformation themes emerge from the implementa-
tion of ARM: The increase in flexibility and the ability to introduce condition-
based maintenance. The ability to replan during the year as a result of an en-
hanced Asset Register is already demonstrated and represents an opportunity
to further reduce controlled operational expenditure. As such ARM enhances
the flexibility of this dynamic capability.
7.5.3.1 Process Inputs, Facilitators and Outputs
• SAP R/3 Asset Register (ARM)
The Asset Register is the main facilitator for all Integration, Learning, Recon-
figuration and Transformation processes. It supports learning processes by
providing accurate and precise feedback on the application of time-based and
condition-based maintenance policies. Integration processes are supported by
the extent of ARM: Almost every dynamic capability discussed here uses it to
some degree. Reconfiguration and Transformation processes, as evidenced by
the establishment of the Asset Management Forum and the growth of Asset
Register Administration, are informed in detail by the data that are stored and
maintained in ARM.
The Contribution of Enterprise Systems to Core
Capabilities
220
7.5 Determining Asset Policies
7.5.4 Analysis
Determining Asset Policies is heavily dependent on the SAP R/3 Asset Register
at the start of all processes. While pricing round Negotiation is a rather amor-
phous and very tacit process, it is still dependent on ARM and also xRPM and
BW at the beginning to provide accurate and precise data concerning the cur-
rent status of the regulated asset base. See Figure 7.10. Maintenance Policy
Determination is intrinsically dependent on ARM; in fact, ARM embodies this
process almost completely. Figure 7.11 illustrates this dependency, which is
limited to the body and the finish stage of the process.
As illustrated in Figure 7.12 ARM has also been a major driver of Integration,
Reconfiguration and Transformation processes and a facilitator of Learning
processes. It is unlikely the Asset Register Administration would have evolved
in the way it did without ARM. The integration imposed by ARM has lead to
integration and transformation at the organisational level, especially with the
Asset Management Forum.
Figure 7.10: IS footprint for the pricing round Negotiation process in Determin-
ing Asset Policies.
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Figure 7.11: IS footprint for the Maintenance Policy Determination process in
Determining Asset Policies.
Figure 7.12: IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Determining Asset Policies.
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7.6.1 Annual Maintenance Planning
Planning of annual maintenance takes place at the end of each year and is
effective for twelve months of the following year. The starting point for the
maintenance planning process is the suite of existing maintenance policies,
the outcomes of maintenance programmes from the previous year and main-
tenance programmes agreed with the regulator as part of the current pricing
round. Maintenance programmers tend to be organised around a specific asset
type. For example, a specific programme may involve tree and branch cutting
to prevent interference with transmission and distribution lines.
The planning process starts immediately upon completion of budgeting for the
upcoming year. A number of reports are run from ARM to show which assets
require maintenance or inspection for the upcoming year. The Asset Register
applies the appropriate maintenance policy to each asset, as well as inspecting
that asset’s maintenance history, to complete the report. As there is an op-
erational cost associated with maintaining each asset, the stated maintenance
requirements must be aligned with the constraints set down by the completed
budget. In addition any work not completed by the end of the current year
must also be taken into account for the upcoming year.
The final part of the Annual Maintenance Planning process takes place in early
January, where the agreed work packages are compiled and distributed for
execution. This set of work packages is designed to facilitate the execution of
all the required maintenance, within the constraints of the operational budget
for the year. These work packages are then entered into SAP R/3 IWM.
Some of the Annual Maintenance Planning process is influenced by xRPM in
that large maintenance programmes are agreed with the regulator, or dictated
by safety concerns and managed by Programme Management.
7.6.1.1 Process Inputs and Facilitators
• SAP R/3 Asset Register (ARM)
• SAP R/3 Resource Project Manager (xRPM)
• SAP R/3 Business Warehouse (BW)
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As reporting is required on all activities impacting on the regulated asset base,
ARM, xRPM and BW provide the status of assets undergoing periodic main-
tenance and also those being refurbished or replaced as part of a major pro-
gramme. This information forms the basis for starting the Annual Mainte-
nance Planning processes. Once the process is underway, changes may be
made in both ARM and xRPM to reflect changes in maintenance priorities.
Use of BW is restricted to reporting only.
7.6.1.2 Process Outputs
• SAP R/3 Asset Register (ARM)
• SAP R/3 Resource Project Manager (xRPM)
• SAP R/3 Integrated Work Management (IWM)
The output of the planning process is captured as work orders in IWM. Any
updates to large scale programmes and maintenance policies (if needed) are
captured in ARM and xRPM.
7.6.2 Maintenance Execution
This process starts at the point that work orders are entered into SAP R/3 Inte-
grated Work Management. The work order details all the materials that must
be ordered - the ordering process is automated and lead times are allowed for.
Some inspection procedures are very simple. For mini-pillars, which are street
cabinets which distribute electricity, the typical hazard inspection is a simple
walk-past where any defects that might expose the public to electric shock are
noted. Any defective units are then scheduled for full maintenance and repair.
Other maintenance and inspection procedures are more complex, depending
on the type of asset being serviced.
If the Annual Maintenance Plans dictate large-scale maintenance of a a signif-
icant number of similar assets, then the execution of this maintenance is likely
to be treated as a project in itself. Economies of scale may apply, where some
of the work can be subcontracted at lower cost.
For each individual maintenance job, a work order is issued from IWM. This is
printed on paper by the construction supervisor at a specific EnerDist site, and
then issued to a network technician for completion. The network technician
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then travels to the maintenance site and performs the work. If additional issues
arise, the network technician notes these and returns with the completed work
order. IWM is updated from the paper copy by the construction supervisor.
This process completes the maintenance work for a particular asset. If man-
dated maintenance of a particular asset has not been carried out, this is re-
flected in the Asset Register and is picked up for the next Maintenance Plan-
ning session.
7.6.2.1 Process Inputs and Facilitators
• SAP R/3 Integrated Work Management (IWM)
All of the work here is driven through IWM and the actual Stock Ordering and
Site Work are part of the Building New Assets capability.
7.6.2.2 Process Outputs
• SAP R/3 Asset Register (ARM)
• SAP R/3 Asset Register (IWM)
At the end of the Maintenance Execution process, IWM is updated to reflect
the completed work orders and ARM is consequently updated automatically
to reflect the changed asset status.
7.6.3 Integration, Learning, Reconfiguration and Transforma-
tion Processes
Integration processes are evident both at the design phase prior to on-site work
being carried out, during the execution of the site work itself and also across
different organisational units.
At a higher level in the organisation, the Asset Management Forum integrates
the design processes associated with building new assets and maintaining ex-
isting assets. This simplifies the design process as all on-site building require-
ments, regardless of source, are discussed in a single forum before the design
is finalised.
225 Simon James Fitzgerald Woodworth
7. RESEARCH QUESTION 3: THE FOOTPRINT OF ENTERPRISE SYSTEMS ON ASSET
MANAGEMENT DYNAMIC CAPABILITIES
The process of asset servicing and maintenance has been integrated with other
on-site processes, such as building new assets, as a result of the activities of the
asset register administration group and facilitated by the Asset Register. This
integration works in two ways: First, by identifying what assets are serviced in
the normal course of other repairs and thus reducing the number of assets that
need to be serviced independently. Second, by identifying co-located assets
present at the site of other work, which can be serviced separately without a
second trip to site. Integration of on-site work is effected by combining the
required work into a single work order in IWM.
A third type of integration is integrating all the financial, supply chain and
manufacturing processes into a single end to end process that runs from project
proposal all the way to on-site execution.
Integration at all levels is enabled by the Asset Register (ARM) and Integrated
Work Management (IWM).
Maintaining the asset base at minimal cost requires understanding the location
and condition of every asset in the network. The emergence of increased levels
of detail about the status of the asset base has driven improvements in the way
assets are serviced. The move to condition - based servicing and the integrated
approach to design and asset servicing on-site, detailed above, have driven
down operational costs associated with asset servicing.
An underlying driver behind improvements to Asset Maintenance in EnerDist
has been the increasingly detailed picture of its network asset base provided
by the SAP R/3 ARM Asset Register. Not only has this had a significant in-
fluence on asset maintenance processes, it has enabled EnerDist to restructure
its Asset Management organisational structures to maintain its asset base in
a more effective and efficient manner. The Asset Register has driven process
transformation and organisational reconfiguration.
As the Asset Register is vital to most, if not all, asset lifecycle processes, an
Asset Register Administration organisation has grown up around ARM itself.
Asset maintenance processes have been transformed as a result of a more de-
tailed and consistent view of what is happening with the asset base. The in-
tegrated approach has emerged from this understanding, as well as recogni-
tion that some assets need not be checked as frequently. While asset servic-
ing is very much part of the maintenance part of the asset lifecycle, the asset
servicing processes, in their transformed state, have also become important
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to programme management activities where large scale asset replacement or
maintenance activities are coordinated.
Another emergent structure is the Enterprise Asset Management Forum. This
Forum was set up to oversee and coordinate multiple proposed changes to a
single asset site. The Forum is designed to eliminate loops in existing design
processes where multiple redesigns are required to resolve a range of divergent
and even conflicting requirements. The EAM Forum permits all interested
parties to discuss their requirements for changes to or additions to network
assets, so that a single solution can be identified.
7.6.3.1 Process Inputs, Facilitators and Outputs
• SAP R/3 Asset Register (ARM)
• SAP R/3 Integrated Work Management (IWM)
IWM serves as an integrator of several processes as it provides a single point
for combining several different operations on a single site into a single work
order. It is possible that work originating from xRPM, ARM and IS-U may be
combine into a single work order on IWM.
ARM has provided hitherto unavailable data on EnerDist’s regulated asset
base, in unprecedented scope and depth of detail. As a result ARM has been
a major facilitator (and even driver) of the development of Asset Register Ad-
ministration and subsequently the Asset Management Forum.
7.6.4 Analysis
Servicing Existing Assets is a dynamic capability that is at the core of EnerDist’s
ability to realise value from its regulated asset base. As such the Asset Register
provides critical data to facilitate the Maintenance Planning and Maintenance
Execution processes. Integrated Work Management is also central to the Main-
tenance Execution process. This is illustrated in Figures 7.13 and 7.14.
Figure 7.15 shows that ARM and IWM are also central to the integration and
transformation of Servicing Existing Assets. IWM provides a single point of
reference for all site work, regardless of the origin of that work. The organisa-
tional transformation that EnerDist has undergone would not have happened
without ARM being available to organise the data around the regulated asset
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base. Using ARM, EnerDist has been able to identify where more value could
be generated and to optimise its organisation to fully realise that value and
better meet the demands of the regulator.
Figure 7.13: IS footprint for the Annual Maintenance Planning process in Ser-
vicing Existing Assets.
Figure 7.14: IS footprint for the Maintenance Execution process in Servicing
Existing Assets.
The Contribution of Enterprise Systems to Core
Capabilities
228
7.7 Summary
Figure 7.15: IS footprint for the Integration, Learning, Reconfiguration and
Transformation processes in Servicing Existing Assets.
7.7 Summary
This section summarises the findings from Research Question 3. It presents a
summary of the footprint of ES on both business processes in SubSection 7.7.1
and also on integration, learning, reconfiguration and transformation process-
es in SubSection 7.7.2. These summaries are presented separately: While the
Enterprise System is expected to have some footprint on business processes
by default, the extent of its footprint on those processes that make a capabil-
ity dynamic will have some bearing on what makes that capability core over
extended periods of time. The section ends with a conclusion to this chapter.
Table 7.1 summarises the findings of Research Question 3. A notable feature is
that the Asset Register (ARM) serves as a data source for four Dynamic Capa-
bilities and Integrated Work Management (IWM) serves as a sink, or output,
for a different set of four Dynamic Capabilities. It is perhaps unsurprising that
the Asset Register plays such a vital part in what ultimately is an Asset Man-
agement organisation. The significance of IWM is due to its emboying all work
that is required to be carried out on the electricity distribution network, which
comprises the Regulated Asset Base.
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7.7.1 The Footprint of ES on Business Processes
Table 7.2 illustrates the extent and intensity of the ES and IS footprints on the
five Dynamic Capabilities and their business processes. In addition, the table
illustrates the relative extent and intensity with which SAP modules are used.
Finally, the table summarises the intensity of process dependence on ES mod-
ules and other IS applications overall. This table is effectively a summary pre-
sentation of Figures 7.1 through 7.15, where ES and IT footprint intensity was
mapped for the start, middle and end of each process. In Table 7.2 footprint
intensity is totalled for every process and ES module or IT software package.
The SAP R/3 ARM, IWM and xRPM modules have the most intense footprints
on Asset Lifecycle Management Dynamic Capabilities and processes. Of the
other SAP modules, BW comes a distant fourth. Of the Information Systems
outside SAP, only GIS has a significant footprint.
That ARM has such a large footprint on all identified Asset Lifecycle Dynamic
Capabilities is perhaps unsurprising. The Asset Register maintains detailed in-
depth information about every piece of load-carrying equipment in EnerDist’s
Regulated Asset Base. The regulatory requirement to maintain an ever more
detailed and granular picture of that base requires continuous and intensive
usage of ARM. ARM is essential for the effective execution of all business pro-
cesses in the five identified Dynamic Capabilities, with the exception of Build-
ing New Assets, which is instead dependent on IWM.
IWM usage is almost as intense. Over the study period, IWM went from just-
introduced to constantly used. Despite some misgivings about IWM’s fit with
existing work processes, it has established itself across four Dynamic Capabil-
ities, excluding Determining Asset Policies. Any site work to be performed,
regardless of whether it originates from a major maintenance programme or
an individual subscriber connection, is planned, scheduled and executed via
IWM.
xRPM and BW are used extensively for planning, negotiation and monitoring
processes. BW provides detailed reports on all aspects of Asset Management
and other Network Projects and Operations. xRPM provides project manage-
ment tools, especially for the early stages of projects before work orders are cre-
ated in IWM. Programme Management in particular is dependent on xRPM.
Any negotiation and annual planning processes are contingent on having a
high level view of all projects, hence the dependency on xRPM and BW.
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Of the Dynamic Capabilities, Coordinating Asset Programmes is most dependent
on Enterprise System Modules, followed by Servicing Existing Assets. This is a
consequence of regulatory imperatives requiring management of the asset base
to be done in considerable detail, and tight control of the costs and execution
of large programmes.
In conclusion, ARM, IWM, xRPM and BW impose a significant footprint on
Coordinating Asset Programmes and Servicing Existing Assets, as the regulatory
environment requires detailed and extensive reporting on asset management
activities that feature in the 5-yearly pricing rounds.
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7.7.2 The Footprint of ES on Integration, Learning, Reconfigu-
ration and Transformation Processes
Table 7.3 illustrates the extent and intensity of the ES and IS footprints on
the five Dynamic Capabilities and their Integration, Learning, Reconfiguration
and Transformation (ILRT) processes. Similarly to Table 7.2, Table 7.3 is effec-
tively a summary presentation of Figures 7.1 through 7.15, where ES and IT
footprint intensity was mapped for the start, middle and end of each process.
In Table 7.3 footprint intensity is totalled for every process and ES module or
IT software package.
In addition, Table 7.3 illustrates the relative extent and intensity with which
SAP modules are used. Finally, the table summarises the intensity of Dynamic
Capability dependence on ES modules and other IS applications overall.
The SAP R/3 ARM and IWM modules have the most intense footprints on
Asset Lifecycle Dynamic Capabilities, followed by BW and the SAP Compati-
ble Unit (CU). The CU is not a module in its own right, but a data entity that
provides a multidimensional view of a given asset.
Again, ARM’s footprint is large, as is IWM’s, for similar reasons that its foot-
print on business processes is large: The Asset Register maintains detailed in-
depth information about every piece of load-carrying equipment in EnerDist’s
Regulated Asset Base. The regulatory requirement to maintain an ever more
detailed and granular picture of that base requires continuous and intensive
usage of ARM. Additionally, ARM has revealed considerable detail on how
certain asset management processes work and this has driven organisational
and process changes.
ARM’s footprint is large here as the data in the Asset Register are recognised as
essential to optimising processes, organisational structures and capabilities to
match regulatory requirements. Additionally, BW’s footprint can be explained
as BW facilitates the dissemination of these data at higher levels in the organ-
isation. Thus ARM, IWM and BW provide the impetus for the transformation
of all five Asset Management Dynamic Capabilities.
The Compatible Unit (CU) has had a transformative effect on some processes
and capabilities: The CU is an entity that permits an asset to be described in
terms of its operational nature, its capital and operational costs, its deprecia-
tion curve and its ordering information. Thus the CU permits the same asset to
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be seen in different ways by different processes. This turns the traditional idea
of an ES providing a single viewpoint on its head: While there is still a singular
data source, different views of a single asset can be facilitated as needed by the
relevant processes and capabilities. The impact of this is noticed at programme
level, when preparation of new projects automatically drives all the required
ordering as soon as work orders are created in IWM.
The footprint of the ES on the transformative elements of the five Dynamic
Capabilities is observable everywhere, with the exception of Identifying New
Assets. Thus SAP R/3 influences those processes that make Asset Manage-
ment Capabilities dynamic: The data made available by the Enterprise System
allows those capabilities to be reshaped to meet future regulatory demands.
7.7.3 The Strategic Importance of the ES Footprint
The footprint of the Enterprise system can be evaluated in strategic terms by
examining Figures 7.16 and 7.17. These two Figures overlay ES footprint data
on Asset Lifecycle Dynamic Capabilities as documented in Research Question
1. Combining data from RQ1 and RQ2 reveals what role the Enterprise System
plays in strategically important activities in the organisation.
Figure 7.16 reveals the role that the Enterprise System plays in facilitating or
embodying strategically important business processes and Dynamic Capabil-
ities. Coordinating Asset Programmes and its component processes is notable
for the large ES footprint there. Thus the SAP R/3 Enterprise System plays a
significant role in an activity that is both value generating and strategically im-
portant. How well this role is played will dictate the exploitability of this and
other Asset Management Dynamic Capabilities; this is discussed in Research
Question 4.
Figure 7.17 reveals the role that the Enterprise System plays in facilitating the
integration, learning, reconfiguration and transformation processes in strategi-
cally important Dynamic Capabilities. Again, Coordinating Asset Programmes is
notable for its ES footprint. In this case, SAP R/3 plays a significant role in the
organisational routines that permit a Dynamic Capability to remain dynamic
and renew itself. The larger the role of the ES in these processes, then the more
dependent the continuing value and flexibility of that Dynamic Capability is
on the Enterprise System. EnerCo Network’s ongoing ability to adapt itself is
thus directly dependent on SAP R/3 in these cases.
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7.7 Summary
Figure 7.16: ES footprint on Asset Lifecycle Dynamic Capabilities, Business
Processes
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Figure 7.17: ES footprint on Asset Lifecycle Dynamic Capabilities, Integration,
Learning, Reconfiguration and Transformation Processes
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Chapter 8
Research Question 4: The Effect of
ES on Exploitability and
Renewability
8.1 Introduction
This chapter addresses Research Question 4 by describing the effect of the En-
terprise System (ES) on the exploitability of the Asset Management Dynamic
Capabilities. The extent to which the ES facilitates the Dynamic Capabilities
is explored, as well as identifying how the ES contributes to the future devel-
opment of a Dynamic Capability, compared to what has happened in the past.
Research Question 4 is restated below:
Research Question 4: What effect do ES have on Exploitability and Renewa-
bility?
The Exploitability of a Dynamic Capability is a measure of how well an organ-
isation can utilise that Dynamic Capability to generate rents. If the Dynamic
Capability has an ES as part of its component processes and resources, then the
Exploitability of that Dynamic Capability is to some degree contingent on that
ES. This is investigated in Research Question 4. In addition, how Exploitability
is affected by the ES is explained.
Renewability is similar to Exploitability. It is the degree to which the organ-
isation is positioned to exploit the integration, learning, reconfiguration and
transformation processes inherent within a Dynamic Capability. The Renewa-
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bility of a Dynamic Capability is contingent on how well any Enterprise system
elements facilitate those processes. Table 8.4 summarises some of the mecha-
nisms by which Exploitability and Renewability are enhanced.
The findings of Research Question 4 are summarised in the Chapter Summary
in Section 8.7 and particularly in Table 8.1. Further analysis of the findings is
summarised in Section 8.7 in Tables 8.2, 8.3 and 8.4.
The chapter is laid out in sections, each addressing the effect of the ES and any
other Information Technology on the exploitability of a different Dynamic Ca-
pability. These are presented in approximate lifecycle order from the planning
through to the end of life phases. The final section of the chapter summarises
the overall effect of the ES on the exploitability of all the Dynamic Capabilities
in the Asset Management Lifecycle.
Section 8.2: Identifying New Assets covers the Plan and Design phases of the
Asset Lifecycle.
Section 8.3: Coordinating Asset Programmes covers the coordination of the
maintenance and building of Network Assets on a large scale. It pri-
marily covers the Maintain and Build phases of the Asset Lifecycle, with
influence on all other phases.
Section 8.4: Building New Assets covers the Build phase of the Asset Lifecy-
cle.
Section 8.5: Determining Asset Policies covers the Maintain and End of Life
phases of the Asset Lifecycle.
Section 8.6: Servicing Existing Assets covers the Maintain phase of the Asset
Lifecycle.
Section 8.7 provides a summary of the effect of the ES on the Exploitability
and Renewability of all the Dynamic Capabilities.
Each section is laid out as follows: The history and Path Dependencies for the
Dynamic Capability are summarised. Then the Current Exploitability of that
Dynamic Capability is evaluated. This summary includes an identification of
the Information Technologies used. The footprint of IT on the process inputs
and outputs is clearly summarised as well as the footprint on the main body
of the process. The relative intensity of the footprint at process start, middle
and end is also mapped. Finally, each section ends with an analysis which
summarises the overall effect of the Enterprise system on the exploitability of
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that Dynamic Capability.
8.2 Identifying New Assets
8.2.1 Path Dependencies
The planning process predates market opening and EnerDist’s transition to an
Asset Management organisation. As such, while asset identification and opti-
mum solution selection processes predate market opening in 2000, the Identi-
fying New Assets capability is very much driven by regulatory imperatives that
postdate market opening. The starting point for the planning process and thus
identification of new assets is dictated both by economic activity in the state
and also by ever-tightening regulatory requirements. For example, most of
the solution design activity at the height of the Celtic Tiger boom in 2002-2007
was in response to new load requirements from residential and commercial
customers. However, given the economic decline since 2008, most planning
activity has shifted to network improvements. In general load requests take
priority and network improvements are grouped into programmes such as,
for example, the current programme to upgrade the Medium Voltage (MV)
network from 10kV to 20kV.
Selecting the least cost technically acceptable solution has not been without
problems in the past. Completed proposals have been found to be in conflict
with network development activities elsewhere in the organisation, leading to
potentially costly but necessary redesign work. The introduction of the Asset
Register (discussed elsewhere) serves to alleviate some of these problems, as
any new asset must be notified to both Project and Asset Accounting and also
Asset Register Administration. This ensures that any new or changed assets
are up to date in the Asset Register before the asset carries load.
Finally, as this Dynamic Capability is composed of largely production line pro-
cesses, the previous and current state of the network and Regulated Asset Base
directly form part of the immediate history of Identifying New Assets.
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8.2.2 Current Exploitability and Renewability
EnerDist is well positioned to exploit this capability, as the systems used - the
Stoner Synergy Load Balancing Analysis Tool, The Cost Benefit Analysis Tool,
GIS and Microsoft Word - are reasonably well suited to the task. In addition
this Capability is largely contingent on the skill, training and experience of the
planner.
However, none of the Information Technology used is directly coupled to SAP
R/3. At the start of the process data are drawn from OMS, GIS, SCADA and
ARM. At the end of the process a proposal is keyed into IWM. However, the
bulk of the process is contingent on applications that sit outside SAP and are
not well integrated. The integration of OMS, SCADA, ARM, GIS and IWM at
least means that a consistent set of up-to-date data are available at the start
of the solution selection process. However, tighter coupling between the so-
lution selection process and IWM might be advantageous in maintaining data
integrity.
8.2.3 Technological Opportunities
The Identifying New Assets capability includes modelling and planning pro-
cesses that are designed to minimise the occurrence and duration of future
outages while also providing the best option for extending the network to ac-
commodate extra load. The technological opportunities offered by this capa-
bility are "production line" in nature in that they operate directly on the regu-
lated asset base; there is little evidence that Identifying New Assets provides
an opportunity for change at higher levels elsewhere in the organisation.
The GIS system is due to be replaced as part of Pricing Round 3 and so in
the 2011-2016 timeframe. It is possible that the new GIS will provide more
scope for integrating the modelling tools required for solution selection into
the wider IT infrastructure.
8.2.4 Analysis
Identifying New Assets is singular as it is the only Dynamic Capability in this
Study that is largely independent of the ES. Consequently the Exploitability
and Renewability mechanisms visible elsewhere are not so prominent here.
The Contribution of Enterprise Systems to Core
Capabilities
242
8.3 Coordinating Asset Programmes
Nevertheless the Capability is still Dynamic as there is strong evidence of ac-
quisition of new tool and modification of processes to accommodate new tech-
nologies for the Regulated Asset Base.
The process of identifying an optimum solution to a load request or network
deficiency was modified to accommodate new network technologies. This
modification consisted of the development and application of a cost benefit
analysis tool to apply those technologies to maximum effect.
The Path Dependencies, namely the current and previous network states and
the training and experience of the planner, shape both the technological and
complementary assets available at any point in time. The planner commenc-
ing a process of solution selection has at her disposal the network in its current
state, the history of any relevant outages, any relevant load requests and her
training and experience as a planner. With these technological and comple-
mentary assets at her disposal, she executes the required processes to arrive at
a suitable solution. Finally, the technological assets of SAP, GIS, the Load Flow
Analysis Tool, the Cost Benefit Analysis Tool and Microsoft Word are enablers
of the solution selection process.
The optimal solution selection process, as the main production process of Iden-
tifying New Assets, modifies technological assets in that its intended result is
to make changes to the regulated asset base. That modified asset base in turn
generates new technological opportunities in that an astute solution will pro-
vide for future expansion of the distribution network.
8.3 Coordinating Asset Programmes
8.3.1 Path Dependencies
Programme Management in EnerDist predates market opening. It was a de-
centralised organisational function with no clear priorities. As such it suf-
fered from a lack of focus on what network improvements needed to be com-
pleted first; difficult or expensive projects tended to get delayed while the
"easy wins" were dealt with first. Work was prioritised on the ground on the
basis that problems immediately facing network technicians were fixed with
little thought given to prioritisation. Additionally, little thought was given to
the long term impacts of certain changes.
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Problems with the network due to a lack of coordination over improvements
were exacerbated by Ireland’s rapid Celtic Tiger Growth, as efforts were fo-
cused on connecting new load rather than reinforcing the existing network.
The problems were further compounded as no capacity existed to transfer load
from faulty links in the network to facilitate essential repairs. As a result the
consequences of outages on parts of the network were much more serious than
they needed to be, as no spare capacity was available to route supply around
the damaged part of the network.
In addition, prior to the implementation of SAP R/3, specifically IWM, ARM
and xRPM, no structured Information System existed to support programme
management. Paperwork was generated by the staff concerned on an ad hoc
basis. Disparate systems existed on Microsoft Excel spreadsheets; these were
neither connected nor coordinated. As a result, there was no standardisation
across EnerDist nationally, especially as its regionalised management
structure effectively led to isolation of some parts of the organisation from oth-
ers:
"It was just an Excel spreadsheet. There was no feeding back into a system. We
created our own paperwork and managed it that way. I had one system. The
crowd that were looking after Cork City and West Cork had another system. And
I’m sure up the country there was any number of systems.”
Network Projects Supervisor
This lack of structure or integration impeded the recording of programme
work completion, which led to problems with programme planning for subse-
quent years. An example is where paperwork for hazard patrols would not be
completed one year, a result of which hazard patrol planning for the following
year was not able to take into account those patrols already completed:
"I suppose the basic problem with that is that there wasn’t sufficient interaction
necessarily between ourselves and those processing the data so that what we got
the following year reflected all the hard work and graft.”
Network Projects Supervisor
The landscape against which Programme Management was carried out has
changed. The distribution network has undergone significant improvements
since market opening and, as Ireland transitioned from economic growth to
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stagnation and recession, the nature of the work changed. While the network
has improved in reliability, the focus has moved from new connections to re-
inforcement, with the introduction of the Network Renewal Programme. A
consequence is that the number of unplanned outages in the network has de-
creased substantially:
"What has happened really in the EnerCo in the last twelve months is that, there’s
been a switch from services work to projects work, because what we class as ser-
vices now is new supplies. So, obviously there’s been a fierce drive in the last
five, six years with the Celtic Tiger ... and all the new connections in all, the new
houses. There’s been a fierce drive, fierce, demand for new connections. So that
was all, that was, ah, the focus was on services rather. Now, it’s gone from sort of
a hundred thousand connections, new connections a year down to probably ten
thousand now.”
Materials Supervisor
At the same time, subcontracting was introduced to manage the high work-
load imposed by the Regulator. This was a new experience for EnerDist, which
up until then had employed directly all the people necessary to maintain the
network. The introduction of subcontracting was necessary to complete Net-
work Renewal work in the very tight timeframe prescribed by the regulator:
"The Regulator had given us a very short period to finish a piece of renewal work
that we had started ourselves in the mid 90’s and just weren’t able to complete ...
and the big challenge there was that it was, contracting, was so new you know.”
Network Projects Manager
Prior to the introduction of SAP R/3, Programme Management was reactive
at best and chaotic at worst. The need for EnerDist to move to an asset man-
agement business model and the need to comply with the regulator brought
discipline to its Programme Management activities. SAP R/3 was rolled out as
the business transitioned to asset management and as the type of work tran-
sitioned between network expansion and network reinforcement. The next
subsection discusses the current situation post introduction of SAP R/3.
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8.3.2 Current Exploitability and Renewability
As elucidated in Chapter 6, Programme Management is dependent on the SAP
R/3 xRPM, ARM, BW and IWM modules. EnerDist’s ability to exploit its Co-
ordinating Asset Programmes dynamic capability is contingent on how well the
related ES components facilitate the relevant processes.
The centralisation and prioritisation brought about by implementing a single
SAP R/3 ES is seen as an advantage as it eliminated the diverse and discon-
nected systems that existed previously. The SAP R/3 system was seen as a
means of unifying previously disconnected regional operations areas, and as
a way of properly prioritising work and ensuring that those priorities were
adhered to. The ability to impose consistency and control is also important to
EnerDist:
"So that’s, at least now there will be better planning around that as well and
them dates are more critical now that people are made, more, they’re answerable
for them now, more so than they were in the past.”
Network Projects Manager
This permits EnerDist to respond better to the requirements laid down by the
regulator. The regulator expects the DSO to execute asset replacement and re-
furbishment programmes in a consistent manner. Regional variations in prior-
ities and work practices would impair EnerDist from meeting regulatory tar-
gets, increasing costs and the likelihood of incurring performance penalties.
Furthermore, the operational and capital cost of carrying out any such pro-
grammes is capped under the current pricing round. xRPM provides control
of the related projects, as do ARM and IWM.
As well as xRPM, IWM and ARM providing the functionality required to con-
duct programmes in an economical and consistent manner, BW and IWM(CU)
provide the means to integrate the component processes. As the Business
Warehouse (BW) is predominantly a reporting tool, it can be used by users
who do not need (or want) access to IWM or other parts of the SAP system.
BW effectively provides the process integration that these users require as it
draws from multiple sources to provide reporting:
"It depends on the extent to which it takes our existing systems and takes the
information from them. I think it’s as best as could be done because it was a
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major, major project and given the, the variation and the complexity in terms of
what we do, depends on how well it sucks up the information, particularly the
Business Warehouse end of it. Because that’s the bit that we are depending on to
interconnect all the systems.”
Network Projects Supervisor
In particular, the SAP R/3 Compatible Unit provides both a powerful point
of data and process integration for many asset-related processes and also pro-
vides the means to view a single asset either as a financial entity, a piece of
work to be done, a bill of materials, a component of a project, or something
to be maintained. The Compatible Unit turns the concept of a single point of
reference in an ES on its head and provides a multidimensional view of the
same entity.
While also providing consistency across the organisation, IWM, xRPM, BW
and ARM provide enhancements to flexibility and adaptability. In addition,
the Compatible Unit has rendered some activities scalable. Programme Man-
agers can now implement generic designs as Compatible Units that can be
used for large programmes where the work is largely repetitive. This rep-
resents a considerable acceleration in the required design and procurement
processes for repetitive work. For projects where cabling and poling is being
replaced, and all the materials are the same from site to site, this is distinct
advantage:
"Well an example of one, we have a contractor now in low voltage, he’s gone into
every low voltage group in the country and maintaining it to a specific standard
that we have agreed with the Regulator. So we’ve done a generic CU we’ve put it
in there to cover that group. When he goes in, all he has to do is pick that, well,
and do an execution factor and things if he’s doing a hundred groups in an area.
Execute that by a hundred and there’s his hundred designs done and it will spit
out his costs, his materials.”
Network Projects Manager
However, there are some limitations to flexibility and adaptability. Introduc-
ing subcontractors to the workforce required modifications to the SAP R/3 sys-
tem that had not been anticipated. The high level of integration of processes
introduced by SAP R/3 has meant that previously simple work routines, such
as completing time sheets, has become more complex because activities as well
as hours worked must now be recorded. There is a tradeoff between increased
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flexibility in the main asset management processes and increased workload on
those lower level processes that must return accurate and timely data.
Not all projects had been transitioned into IWM at the time of writing. Any
jobs initiated before the introduction of IWM in 2009 remained in the old
DWMS system. The workload for projects containing these jobs is consequent-
ly higher, but is expected to drop once all projects have completed the transi-
tion. In addition, some work is still needed on BW so that it provides compre-
hensive reports on all activities.
Finally, there is some resistance to the complexity of ARM. This is perhaps
unsurprising given the observed tradeoff between increased flexibility in one
area and more workload with previously simple processes in another:
"There needs to be an Asset Register. There [needs] to be some way of creating
work orders so the system is followed. But, for me to use it is way up and above
and beyond what I need. I don’t need this. I don’t need to know whether the job
numbers are there or not.”
Network Projects Supervisor
Notwithstanding some dissatisfaction about the amount of data that needs
to be maintained, however, the overall impression of respondents was that a
centralised consistent programme management system was an improvement.
Some teething problems were expected, according to some of the interview
participants. Also, the introduction of xRPM, ARM, BW and IWM has in-
creased the exploitability of Coordinating Asset Programmes. Programmes are
now scaleable, centrally manageable and consistently applicable. The ability
to replan now exists. Reporting is coordinated and standardised across the or-
ganisation. As a result Coordinating Asset Programmes is Exploitable due to the
improvements brought about by the introduction of SAP R/3.
8.3.3 Technological Opportunities
Integrated Work Management and the Compatible Unit provide opportunities
for further enhancing the integration of processes in Coordinating Asset Pro-
grammes. It allows work packages to be reported on in a consistent manner.
Initial concept work is completed on IWM, which permits other actors in As-
set Management to provide input on what the design needs. The draft work
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package is then discussed and approved at an Asset Management meeting and
passed onwards to the designers for the final design. This eliminate mis-steps
and loops in the process, and ensures that a single work package and design
for a particular site or group of sites can meet the technical requirements of
several distinct groups in Asset Management and also the wider EnerDist or-
ganisation.
Further improvements with IWM are expected by using the enhanced man-
agement and reporting facilities now available to optimise processes. This is
seen as a learning process where opportunities to customise IWM and other
SAP R/3 modules will occur once it is understood by EnerDist which modifi-
cations will be beneficial:
"I’d hope that with IWM in the next year we would be fine tuning that, and
making sure that everyone was working through the exact same programmes ...
there’s a lot more that we do need to kind of customise a lot more, to get what we
need out of it, so we only learning that as we go along, as we say you know.”
Programme Manager
Improvements to planning and control of future programmes are expected,
especially in the area of resource planning. Detailed report on person years re-
quired for a project are now available. In effect an explicit process within SAP
R/3 supplants an earlier tacit process where workloads were estimated based
on the experience of the individual doing the estimating. This was recognised
by one respondent as being a distinct improvement over the older system:
"It all feeds into good planning now that gives us a far more refined plan.”
Network Projects Manager
Because IWM now links stock ordering to site work, further work is needed on
Programme Management and related planning activities to ensure that IWM’s
ordering triggering processes do not compress other parts of the process un-
duly. Initially SAP R/3 did not affect project work. However, the introduction
of IWM in 2009 has tightly coupled programme management and project work
processes that were previously somewhat disconnected from each other. The
natural buffering that this provides has now gone. Consequently, processes
have to be fine tuned to take account of the automated procurement processes
and lead times tied to IWM. This is not perceived as a process change but
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rather a refinement to processes that have worked in the past.
8.3.4 Analysis
IWM, BW, xRPM and ARM clearly enhance the exploitability of Coordinating
Asset Programmes by making more of the process visible and reportable, inte-
grating other processes and imposing much-needed uniformity on how Pro-
gramme Management is carried out nationwide. Before SAP R/3 was intro-
duced, there was a large amount of chaos and inconsistency in Programme
management activities. This situation became untenable when the Irish en-
ergy market was opened, restructured and regulated. Once EnerDist was ex-
pected to perform to certain levels, it became very desirable to reduce costs by
streamlining processes. Hence the introduction of SAP R/3 is welcome.
The Technological Opportunities that a Dynamic Capability can create can be
of the source that allows the organisation to move into different market areas
by transforming its existing processes and asset base, or to become signifi-
cantly better at what it does already through the same transformation. The
Technological Opportunities presented by Coordinating Asset Programmes fall
into this second category. This suggests that there may be a limit to such im-
provements in the future, however, this point has not been reached yet.
8.4 Building New Assets
8.4.1 Path Dependencies
The history of Building New Assets, like Coordinating Asset Programmes, is char-
acterised by the replacement of old, disconnected IT systems with SAP R/3, as
well as shifts in the nature of the work done depending on the external eco-
nomic environment. More significantly, Building New Assets saw a structural
shift in the way stock is ordered and inventory is managed. In past, stock levels
were managed with automatic reorder points where stock was replenished if it
dropped below a certain safety level. A side-effect of this was the unnecessary
accumulation of large amounts of expensive stock.
While stock levels were of little concern in the past, as long as stock was not
short, efforts are now being made to reduce stock to the minimum required.
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This is simply to reduce working capital and the costs associated with main-
taining unnecessarily large amounts of inventory. At the same time the ware-
houses and yards where stock was held were consolidated and streamlined to
further reduce running costs. With the introduction of IWM, the stock system
transitioned from automatic replenishment to demand-driven stocking, with
appropriate lead times built in. Additionally, pressure was exerted from En-
erDist’s Finance department to reduce the amount of capital held in stock. At
the time of writing. ¤15m had been saved in the year to date with a further
¤10m to follow the next year.
Prior to the introduction of IWM, all site work was managed through an older
system called Distribution Works Management System (DWMS). In addition
an in-house system based on Microsoft Access called Pendulum was devel-
oped to deal with subcontractor work. The major limitation of DWMS was
that is was very user unfriendly and punished users who did not follow pro-
cedure correctly. In addition, EnerDist ceased maintaing it and, over time, new
elements that were essential to projects were not made available. As a result
DWMS did not reflect the reality of what was being done on site and the sys-
tem was open to a certain amount of abuse:
"So you were getting out very limited information and as a result of that people
weren’t placing much value on it, they were getting out man days and costs that
didn’t really reflect what was happening so it was defeating.”
Network Projects Manager
The concerns expressed by Network Projects about DWMS were expressed
elsewhere in EnerDist. As well as being outdated, DWMS was completely un-
able to cope with cost reporting in detail. The result was that it was impossible
to work out in detail what each job cost.
As with Coordinating Asset Programmes, the nature of site work has shifted with
Ireland’s changing economic fortunes over the last number of year. The num-
ber of new connections per year is the most evident measure of what sort of
work is being done:
"We discovered that because we’re running at a fifth of what we were doing we
have to reallocate and retrain staff to do project type work. The good thing about
EnerCo, is that we have loads of project work to do, and because we have so many
new connections and everybody was rushing around like mad, for the last four
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years, we are behind on our planned work, so there’s at the moment, plenty of
planned work to be done so we are retraining.”
Customer Services Manager
A huge drop in the number of connections from 105,000 per annum to 34,000
per annum meant that Network Technicians had to be redeployed to other
work. This means that Network Technicians were being moved from fairly
repetitive new connections work (which is highly automated and supported
with a mobile device) to other site work related to asset refurbishment or re-
placement, which is still supported by paper forms only.
8.4.2 Current Exploitability and Renewability
Following the introduction of SAP R/3, a lot of processes were centralised. An
example is the new subscriber connection process, which used to be handled at
area office level. These are all now concentrated in Athlone. Similarly to other
processes, EnerDist has replaced a number of regionally separated diverse pro-
cesses with a single process managed from a single location. A consequence is
that new connections that previously took up to six weeks to process can now
be dealt with and scheduled in a matter of days.
In addition, when IWM was introduced in 2009, all the work was migrated
from DWMS and Pendulum. This did not happen overnight but subcontractor
work in particular was transitioned over several months. IWM is the backbone
of all work from completion of designs to completion of site work, regardless
of the origin of that work. Some customisation was required to support the
new demand-driven materials planning and ordering processes that EnerDist
required. Nevertheless, IWM has brought significant benefits through process
integration and also through the introduction of the Compatible Unit. The
most significant enhancement has been to the Stock Ordering process, where
the IWM system is capable of managing large variations in lead times for dif-
ferent stock, with some lead times being a year or more.
There are factors that may limit the exploitability of Building New Assets. There
is some misfit between IWM and business processes around executing projects
and site work. In particular, it is currently not possible to subdivide a large
project into smaller projects or amongst several subcontractors. Also, the lead
time to bring a new supplier online is very long, in the order of six months.
The Contribution of Enterprise Systems to Core
Capabilities
252
8.4 Building New Assets
This is expected to be mitigated by more astute management of materials with
long lead times.
IWM’s full abilities are not being exploited. It is possible to set up templates
for certain types of jobs. This would save a considerable amount of time work-
ing out which Compatible Units belong to which job type and would make
work order setup much faster. In addition IWM’s imposition of lead time
for projects is still not fully understood. The necessity to plan long-lead time
projects well in advance, with sufficient time left for those long leads to run
before the project is due to start, is still something that needs to be assimilated
by EnerDist staff as they become familiar with the IWM system.
Also, while stock visibility has improved, there are still issues with under-
standing the stock ordering process when creating a new work order in IWM.
If the correct date for the work to be done is not used, today’s date is used
as a default and stock is immediately ordered for the job. The consequence is
stock being held for a job far longer than is actually necessary. Eliminating the
problem involves educating staff on the implications of entering work dates
into IWM. Again, processes that were previously buffered from each other are
now connected.
Some integration work still needs to be done, mainly by making sure that all
required materials are available on IWM. This means that certain designs can
not be completed on IWM as the required materials are not yet in the system.
Circumventing this problem requires a certain amount of bricolage by directly
requesting the materials from stores. Effectively this falls back into the old
procurement model and results in over-ordering and the necessity to return
unused stock to inventory. This problem is expected to disappear as the entire
inventory database is migrated to IWM.
Initially there was some difficulty adapting to the SAP IS-U module which is
used to manage new customer connections. Under market opening, domestic
and commercial customers may procure electricity from any of a number of
suppliers, but the responsibility for connecting that customer with the grid
rests with EnerDist. Thus IS-U is used intensively by EnerDist’s Customer
Services staff. Many of the problems encountered were to do with changes in
terminology from the older legacy IT systems to SAP R/3. Overcoming these
changes required user adaptation and, to some extent, unlearning older terms
and work practices:
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" I remember one guy had a screen with a whole series of questions on it, and
the only thing he recognised was division and he was putting down mid west
division because he knew that’s where he was, but it would take it would only
take a number, from 1 to 3 and it turned out division stood for either water,
electricity, so the naming was all wrong so we were at a complete loss with ISU.”
Customer Services Manager
By the time IWM was deployed, user adaptation to the system took much
less time. This is attributed by EnerDist staff to much more user awareness of
the likely changes the new module was likely to impose. Consequently any
changes in terminology were expected, users were much better prepared and
less confused and adaptation to the new system took much less time:
" ... we were aware of that for IWM, so we were able to use it and we surprised
ourselves how quickly we adapted.”
Customer Services Manager
IWM has significantly improved the exploitability of Building New Assets by
transforming stock control from an automated recording system to a demand
driven system. In effect EnerDist’s internal supply chain has been transformed
completely in terms of operation, processes and supply infrastructure. Conse-
quently EnerDist has been able to achieve significant cost savings by reducing
working capital.
The Compatible Unit has permitted much tighter coupling of previously dis-
parate processes within EnerCo networks. The Compatible Unit permits the
different divisions of EnerDist to view the same asset, or project, or work or-
der from the financial, planning, asset management and work scheduling per-
spectives. A notable side effect of this tighter coupling has been the need for
the organisation to adapt its work practices to allow for the lack of buffering
between processes. As is clear from the account given here, these adaptations
are still ongoing.
There is one notable exception where IWM has not (yet) had the desired effect
of process integration: The site work itself. This is simply because, at the time
of writing, there is no access to IWM from site. All site work is tracked through
paper forms which must be transcribed to IWM by a Construction Supervisor
when the Network Technicians return from site. This is discussed further in
the next Subsection 8.4.3.
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8.4.3 Technological Opportunities
Building New Assets allows for two possible technological opportunities. The
first is to move further towards a Just-In-Time supply chain approach to mak-
ing changes and additions to the distribution network. In particular, the Net-
work Renewal Programme has to date focused on getting the required work
done without addressing inventory costs. As the overall volume of work has
slowed down due to the drop off in new connections, the focus has moved
to getting the supply chain and inventory elements of the Network Renewal
Programme operating optimally:
"Now there’s, now that the work has slowed down and there’s a kind of different
focus. The focus is we get the materials right, so, trying to implement [a] just-in-
time system.”
Materials Supervisor
This is a process that has already started and will continue until inventory
and working capital has been minimised as far as possible. The second op-
portunity is to completely integrate site work with other processes by giving
Network Technicians handheld devices. The expected benefits of providing
on-site access to SAP R/3 and IWM in particular are eliminating a cumber-
some step in manually typing in paper data and also improving the timeliness
of asset data.
In fact, at the time of writing ,a pilot of handheld devices for substation work
had already taken place:
"[A project manager] was involved very heavily in a pilot using handhelds, I
think around Dublin North, Finglas, to do with substations, so basically the sub-
station guys who were going out and doing the motions were using the handhelds,
and the pilot went quite well, but as soon as we went to extend the pilot, there
was actually an IT issue in that, the system couldn’t cope with higher numbers,
we weren’t, it wasn’t able to cope with transmitting the data forward and back.”
Asset Manager
Notwithstanding early teething problems, as part of EnerDist’s Pricing Round
3 agreement with the CER, ¤16.5 million has been agreed for a Mobile Work-
force Management system, which will support handheld access to SAP R/3
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(CER, 2010)[p94]. Some of the justification for this is illustrated by the follow-
ing comment, which encapsulates some of the frustration of having to deal
with manually keying finished work into IWM:
"I have a funny feeling that because of the age profile probably of the auditors
and what have you they’re probably more comfortable seeing paper because that’s
something they understand. We have to file all of this and have it in some sem-
blance of order. And, um, d’you know it’s hugely cumbersome. There’s a huge
clerical side to all of this that, um, doesn’t need to be there. So, we have a huge,
cumbersome ... you have a wonderful system for the amount of information you
can process and handle. You can generate screens and, all, masses of information.
We have, we have the whole thing here on the desk in front of us the, the financial
management of it, the asset management part of it and all of that don’t need to
see it. Do I need to care? No, no. All I need is to get work out to these lads,
get it back and input it in something that’s quick, simple and easy and efficient.
And, whatever systems have to be put in place so that I can create stuff in the
background or someone works away in the background with other stuff to feed
other than, d’you know, very basic information would be nice.”
Construction Supervisor
This comment is another indicator of the tradeoff between process flexibility
elsewhere and extra work required to make the extra data available to those
processes. In this case the Construction Supervisor feels the burden partic-
ularly keenly, as the paper work orders printed from IWM and taken to site
must be rekeyed into IWM under the Construction Supervisor’s supervision,
once the site work is completed. Consequently, the Construction Supervisor
bears the burden of updating all the relevant asset data in a timely manner.
Introducing a mobile workforce management system, while likely to produce
technical teething problems, immediately eliminates this burden from the Con-
struction Supervisor. It is reasonable to speculate the the Supervisor can then
take a higher level view of site operations, with a view to identifying further
means of optimising site work schedules.
8.4.4 Analysis
The exploitability of Building New Assets has clearly been enhanced with the
introduction of IWM. IWM is a distinct improvement on DWMS-it is more in-
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tegrated and generates improved reporting. It also facilitated the introduction
of the Compatible Unit, which allows multiple views of assets.
Current exploitability is clearly limited by the failure to integrate IWM into
the on-site work environment. However, this limitation also presents a future
technological opportunity as preliminary tests on integrated handheld devices
have already been completed with a more extensive rollout planned for the
third pricing round (PR3) from 2011 to 2016. Integrating on-site work and
asset tracking directly into IWM is likely to yield improvements in timeliness
of asset register data and work order status. The risk of error is also reduced.
In the short term the introduction of IWM has imposed an extra burden on
parts of EnerDist’s workforce. This is due to tighter process coupling requiring
much more vigilance in some parts of the affected processes. In other parts,
workload is increased because the site work part of Building New Assets has yet
to be electronically integrated with other processes. As a result a considerable
amount of time is spent in bricolage efforts to make up for the discontinuity.
This is prone to error and consumes resources that might be more gainfully
employed elsewhere.
These are two clear impediments to Exploitability. However, there is also evi-
dence of remedies emerging to these problems. The first remedy is an adapta-
tion process on the part of the workforce, learnt initially through slow adapta-
tion to IS-U and applied much more rapidly and effectively to IWM. The sec-
ond remedy is in fact a Technological Opportunity, where capital is invested
in a Mobile Workforce Management System to eliminate the paper forms re-
quired for site work. Completion of this system will fully integrate all the
processes involved in Building New Assets and will, to a certain degree at least,
sidestep the observed tradeoff between flexibility in Asset Management and
increased data entry workload elsewhere.
8.5 Determining Asset Policies
8.5.1 Path Dependencies
Existing asset maintenance policies were quite restrictive, and more stringent
than comparable DSOs in the UK. At the same time the asset register was main-
tained on a Microsoft Access database. The asset database accumulated over
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time. However, detail was lacking until after the transition to ARM, which
drove an effort to acquire more comprehensive data. The policy determination
process has progressed from asset replacement programmes to asset mainte-
nance programmes. The whole process of policy negotiation did not exist prior
to Market Opening as EnerDist was the sole arbiter of its own asset mainte-
nance polices. These were determined in line with what was understood to be
best practice at the time.
Asset maintenance policies, prior to market opening and independent regu-
lation, were focused on maintaining network safety and reliability with cost
a lower priority. In addition, a certain amount of asset maintenance was not
policy driven at all, instead being opportunistic and driven by observed condi-
tions when on site. This was illustrated by one respondent who explained that
maintenance work might be performed as a follow on to scheduled site work.
Unlike the site work, the maintenance work would be performed as a conse-
quence of observing unacceptable conditions at site. The problem with this
approach was that the work was not clearly costed or documented. A conse-
quence was that future maintenance visits to the same site might be scheduled,
with no awareness that the required work was already done.
Since market opening, however, EnerDist has been required to negotiate and
execute maintenance policies that both maintain and improve safety and reli-
ability, while also reducing costs. Effectively the regulator has imposed limits
on capital and operational spending, while at the same time imposing penal-
ties for outages and safety violations. EnerDist has been asked to do more at
less cost. This mandated changes in approach to determining asset policies.
The SAP R/3 Asset Register (ARM) was not implemented until six years af-
ter Market Opening; prior to its introduction, negotiation of asset policies was
based on asset data that were either incomplete, insufficiently granular or dif-
ficult to access.
8.5.2 Current Exploitability and Renewability
The Asset Register gives Asset Managers a new ability to fine tune asset main-
tenance policies over the course of a year. This is sometimes necessary if defi-
ciencies are revealed with existing programmes or if an opportunity presents
itself to combine the required work with other site activities. Prior to the intro-
duction of ARM, it was very difficult, if not impossible, to adjust maintenance
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policies halfway through a year. This flexibility now exists:
"... if anything needs to be changed over the course of the year, it can be changed
very easily in ARM because orders can just be added or removed.”
Asset Manager
In addition, maintenance policies can now be designed to take account of
recent renewal programmes, which presents a cost saving opportunity. Newly
installed assets may not need maintenance for the next number of years and
can thus be excluded from maintenance policies negotiated with the regulator.
This in turn frees up capacity to focus attention on maintenance where it is
needed. A specific example was illustrated by a respondent as follows:
"They’ve cut us back a lot on [operational expenditure]; what we’ve been able
to do, is we’ve been able to say, we have pretty much got approval that we were
going to be allowed to replace X number of particular types of switch gear, over
the next two years, because of their nature, so what we have said as well, if we
know that these particular units are now on a list for replacement, well there’s no
point in actually doing a proper full maintenance programme on them this year
or next year.”
Senior Asset Manager
More significantly, the Asset Register is a significant weapon in Pricing Round
negotiations with the Commissioner for Energy Regulation. A feature of Pric-
ing Round negotiations is that any assertions made by EnerDist concerning the
cost or extent of proposed programmes, or the operational and capital costs of
completed work, are subject to challenge either by the regulator or by consul-
tants and auditors acting on its behalf. Prior to the introduction of the Asset
Register (ARM) in 2006, these challenges would have been difficult to defend.
Six years after the inception of ARM, EnerDist is now able to avail of a com-
prehensive and detailed database of its own Regulated Asset Base. The detail
in the register increases year on year as more detail is added.
Thus the Asset Register provides detailed and extensive data to back up En-
erDist’s assertions and defend any challenges by the Regulator and its au-
ditors. ARM assists future Pricing Round negotiations by providing incon-
testable data on the performance of previous asset maintenance policies and
on the expected performance of future asset policies:
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"They will challenge things ... I have no doubt, if they do send in consultants,
they will look for background information to back it up.”
Asset Manager
The enhanced detail works both ways, however: As the Asset Register be-
comes more comprehensive, the Regulator is empowered to demand that fu-
ture asset maintenance policies are more detailed. It will also look for more
targeted savings which in turn demand yet more detail in the Asset Register.
8.5.3 Technological Opportunities
It is recognised that ARM could be exploited further to yield a more compre-
hensive understanding of how maintenance is being performed now and how
it could be improved in the future. There are further opportunities to use ARM
to more artfully design future maintenance policies:
"We’re primarily using ARM to create maintenance work orders ... we’re not
capturing qualitative data, that we can capture on a system ... and get more
focused maintenance.”
Asset Manager
This perhaps understates importance of ARM in providing quantitative data on
asset status: Not only are data on more assets now available, but considerably
more depth and detail is available as well. The Asset Manager’s frustration
that qualitative data are not being captured is premature; it is likely that a
more detailed capture capability will be contingent on providing on site access
to IWM and ARM, as well as more accumulation of data.
Further opportunities are likely to present themselves as the tighter coupling
of processes brought about by the implementation of IWM make themselves
felt. It is likely that, as qualitative asset data become available, and the Mobile
Work Management System comes on line, that future asset maintenance poli-
cies can be very finely tuned to achieve the desired results at minimum cost.
Real-time updating of asset status from site may allow precise prioritisation
of work where there is a serious safety issue or an increased risk of a network
outage. The turnaround in scheduling follow-up work at a site will become
much shorter.
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8.5.4 Analysis
ARM enhances the exploitability of Determining Asset Policies by placing En-
erDist in a much better position to review its own policies and plan new poli-
cies. As the level of detail and breadth of data captured within ARM continues
to grow, ARM is likely to make this Dynamic Capability even more exploitable.
At some point in the future, further improvements in exploitability will be con-
tingent on moving from quantitative analysis of numeric data to a more qual-
itative approach. The Regulator may demand levels of analysis and response
that cannot be served by a simple analysis of aggregate data.
The current Exploitability of Determining Asset Policies is entirely contingent on
the Asset Register, and the Exploitability of this Dynamic Capability improves
as the data in the Asset Register improve and become more extensive. The in-
tegration of processes and technological improvements outside this Dynamic
Capability will allow far more frequent updates to asset status and thus better
planning of future policies.
The Dynamic Capability Determining Asset Policies is heavily dependent on the
Asset Register and other elements of the SAP R/3 ES. However, its current
Exploitability and future Technological Opportunities have been achieved pri-
marily because of its significant Path Dependencies. This Dynamic Capability
depends on the accumulation and refinement of data on the Regulated Asset
Base over time. In future it will depend on process integration and adaptation
with resulting improvements in depth of data.
8.6 Servicing Existing Assets
8.6.1 Path Dependencies
The existing Asset Register was preceded by an application called Main Saver.
The application had two functions, first, to track the status of every asset over
its lifetime, and second, to schedule the maintenance of those assets. This ap-
plication suffered from incomplete and missing data from significant sections
of the Regulated Asset Base. Asset maintenance was time-based rather than
condition based. This caused two problems: First, there was always the risk
of assets not being maintained at the predetermined intervals, or of the asset
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deteriorating significantly in condition between two intervals. Second, costs
were increased as some assets incurred unnecessary maintenance visits.
Additionally, maintenance was done on an opportunistic basis in conjunction
with other site work. This approach was problematic as, while it ensured
safety by erring on the side of caution, it tended to be expensive. Further-
more, the work was not tracked so it was hard to see what money was being
spent on maintenance
The SAP R/3 Asset Register was introduced in 2006 and much early work
was dome on transferring data from various Microsoft Excel Spreadsheets and
Microsoft Access databases to the new system. This accumulation of data is
continuous and ongoing, as renewal programmes permitted large groups of
asset data to be updated as those programmes completed.
The current abilities of the Asset Register Administration group to effectively
service assets is based on a number of years’ work in populating the SAP ARM
with increasingly extensive, detailed and accurate asset data. Where Servicing
Existing Assets is now is a direct result of this effort, driven by the regulatory
requirement to reduce the cost of maintenance per asset.
8.6.2 Current Exploitability and Renewability
Driven by ARM and enabled by IWM, EnerDist is well positioned to exploit
this Dynamic Capability, a situation that improves all the time as the Asset
Register is populated with more and more accurate asset data. The Exploitabil-
ity of this Dynamic Capability has several different dimensions:
First, more accurate asset data permits EnerDist to focus asset servicing on
only the assets that need servicing. Also, the asset database is constantly up-
dated with the current asset status. Not only are these updates a direct result
of maintenance or renewal activity, but the OMS and SCADA systems feed live
network data into the Asset Register via overnight data transfer. Since the in-
troduction of IWM, any asset status changes as a result of scheduled site work
are also fed directly into ARM, with the proviso that these data are sometimes
delayed by the need to key paper work orders into IWM. Thus the data in the
Asset Register are as timely as possible.
The second dimension is that of process integration. This is more than sim-
ply retaining all the data pertaining to an assert in one places. As numerous
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different processes are dependent on and supply the same data, an opportu-
nity presented itself to coordinate site work so that modifications to an asset or
set of assets could be coordinated across scheduled maintenance, renewal pro-
grammes and other site work. As a result, the work order sent to site contains
the minimal set of tasks required to meet the requirements of several different
divisions within EnerDist.
The third dimension is condition based maintenance. Condition based main-
tenance works better than time based maintenance for certain assets, where
maintaing the asset in an operational state is dependent on the use that as-
set sees over a period of twelve months. In particular, EnerDist has several
thousand switches in its network. Some of these are oil filled and some are gas
filled, and both have different maintenance criteria. The basic maintenance cri-
terion is that each switch must be cycled between the closed an open positions
a number of times a year.
In the old Main Saver system, no distinction was made between oil and gas
switches. As a result, switches were cycled more than necessary. Since the in-
troduction of ARM, the necessary detail to distinguish the switch types has
been loaded into the Asset Register. Additionally, ARM data was supple-
mented by data from IWM, OMS and SCADA, so the number of switch cycles
as a result of outages or other site work were recorded for each switch.
The consequence of this is that the actual number of maintenance visits per
annum for each switch is now determined by the switch type and the number
of times it has been cycled as a result of non-maintenance activities in the pre-
vious twelve months. As the required servicing is now based on the switch’s
actual type and condition, the number of maintenance visits for a large number
of oil- and gas-filled switches, and thus the cost, has been reduced.
8.6.3 Technological Opportunities
Considerable progress has already been made by integrating ARM and IWM
with OMS and SCADA and then integrating some of the work processes and
organisational functions dependent on those systems. However, even more
progress will be made once the Mobile Work Management System is deployed.
In effect, this will mean that IWM updates will be very close to real-time. This
brings IWM data in line with OMS and SCADA data, which is also nearly real
time. The maximum age of any asset data should be no more than 24 hours.
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This is illustrated by the following observation by a respondent:
"They want something that is capable of on-site asset updates so in other words
hand held tools that will allow the Network Technician or computers or whatever
to update the Asset Register while they are there. So in other words they will say
well I am on-site, this is a job ID it’s been done now and it’s you know whatever
and the Asset Register’s automatically updated or even it just allows them to fill
in the information there based on I don’t think bar codes because they are gone
now but maybe some chip that can be identified something like that.”
Asset Register Administration Manager
Continued work on improving the asset register will enable EnerDist to con-
tinue to meet or exceed its regulatory targets in the future. However, a char-
acteristic of the targets set is that those targets have moved in ever smaller
increments with ever more detail put into the regulatory requirements. It is
possible that a lot of the easy gains have been made and that efforts to im-
prove the asset register in the future will yield smaller returns as future gains
become more difficult to achieve. This may not matter if regulatory incentives
are structured appropriately to make those gains continue to be cost effective.
Another possibility is that more significant reconfigurations and transforma-
tions in asset servicing, the technological assets involved and the regulated
asset base itself will occur to achieve significant gains against regulatory tar-
gets. An example of such structural and process changes is the Asset Register
Administration Group itself, which severs as an integration point for much of
the asset data. In addition, an Asset Management Forum now exists to pro-
vide additional coordination of processes that affect the asset base. Ultimately,
EnerDist is moving towards an Enterprise Asset Management model.
8.6.4 Analysis
The accumulation of a detailed and comprehensive Asset Register since the
implementation of ARM in 2006 forms the major part of the history of Servic-
ing Existing Assets. The Asset Register represents a major Path Dependency,
simply because of its accumulation over time, its role as a data source and also
as a process integration point. The Asset Register in turn has spawned struc-
tural changes such as Asset Register Administration, the Asset Management
Forum and, in the future, Enterprise Asset Management,
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8.7 Summary
The Exploitability of Servicing Existing Assets is directly contingent on the As-
set Register as data source and data store and also on the process and data
links with IWM, OMS and SCADA. All serve to keep asset data as timely as
possible. Explitability is indirectly contingent on the resultant adaptations and
structural changes that have taken place because of this process integration
and data availability. EnerDist as an organisation has worked to adapt itself to
processes that are now much more immediate and has introduced new organi-
sational functions to fully exploit the advantages offered by the Asset Register.
Future Technological Opportunities are in part contingent on the rollout of the
Mobile Work Management System, which will permit further process and data
integration. Exploiting these technological opportunities is likely to take the
form of further cost reductions, faster turnaround times and further structural
changes to those divisions responsible for any work that affects the Regulated
Asset Base.
The next Section 8.7, in summarising this chapter, draw together some of the
common themes emergent from discussing the effect of the ES on the Ex-
ploitability of Asset Management Dynamic Capabilities.
8.7 Summary
This section analyses and summarises the effect of the ES on Exploitability and
Renewability across all five Asset Lifecycle Management Dynamic Capabili-
ties.
Table 8.1 summarises the findings of Research Question 4. Limits to exploit-
ability and Renewability are mainly due to poor process fit, in the case of Iden-
tifying New Assets and Building New Assets and greater workload imposed on
certain staff due to the necessity for increased data in some processes so that
other processes can function with greater flexibility. Exploitability across all
Dynamic Capabilities is discussed in Subsection 8.7.1. Renewability is sim-
ilarly discussed in Subsection 8.7.2. Enablers of Exploitability and Renewa-
bility are discussed in greater detail later in this section, specifically in Subsec-
tion 8.7.3 with respect to Table 8.4. Subsection 8.7.3 also concludes this chapter.
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8.7 Summary
8.7.1 Exploitability
As shown in Table 8.2, the Asset Register (ARM) acts as a data source for all
Dynamic Capabilities; in all cases ARM enhances the Exploitability of those
Dynamic Capabilities by increasing the availability of detailed and extensive
data on the Regulated Asset Base of EnerDist. It also acts as a data sink for
Building New Assets and Servicing Existing Assets, by virtue of the fact that asset
data are automatically updated in ARM once the relevant IWM work orders
are complete.
In the case of these two Dynamic Capabilities, this data update does not in-
crease their Exploitability; however, it does contribute to the Exploitability of
the other three Dynamic Capabilities.
The effect of IWM on Exploitability is somewhat different: It acts as both data
source (what is the progress on existing Work Orders?) and data sink (creation
of new Work Orders, completion of Work Orders) for three Asset Management
Dynamic Capabilities: Coordinating Asset Programmes, Building New Assets and
Servicing Existing Assets. In all three cases IWM imposes a specific workflow
from the time a project completes the design phase and a work order is cre-
ated to completion of construction. As well as the actual site work to be done,
IWM also affects materials ordering. Through the Compatible Unit, IWM also
influences the financial aspects of asset construction and servicing, along with
imitation of the appropriate maintenance policies.
IWM was introduced by EnerDist just before the researcher commenced data
gathering. It was evident during the data gathering phase that imposition
of IWM’s workflow was keenly felt by some of the actors involved in that
workflow. Nevertheless IWM has driven a change in stock management pro-
cesses and an introduction of near just-in-time inventory management prin-
ciples. IWM has a direct effect on Exploitability as usage of IWM guarantees
that ARM data is as timely as it can be. Work Orders are updated shortly after
work on site is completed. The Asset Register is directly updated by ARM as
soon as the Work Order is complete. Thus IWM informs some processes while
driving others.
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8.7.2 Renewability
Renewability is the degree to which the organisation is positioned to exploit the
integration, learning, reconfiguration and transformation processes inherent
within a Dynamic Capability. The effect of the ES on Renewability is thus
the degree to which the ES facilitates these processes. The intensity of the ES
footprint on this processes is shown in Research Question 3.
Here, Table 8.3 illustrates that the renewability of Asset Management Dynamic
Capabilities is dependent primarily on IWM and ARM, with some depen-
dence also on xRPM, IS-U and CU. IWM serves as a facilitator of integrating
processes by drawing together process outputs from Coordinating Asset Pro-
grammes, Building New Assets and new subscriber connection processes. ARM
serves as an integrator for Servicing Existing Assets, Identifying New Assets and
Determining Asset Policies.
In addition continuous fine tuning of asset policies, and refinements to that
fine tuning process are both informed by ARM and reflected by changes in the
data held within ARM.
Finally, data gleaned from ARM concerning service events on specific assets
has led to specific process and structure changes within EnerDist’s Asset Man-
agement organisation. In particular the servicing of certain asset types has
been optimised to take into account other activities that effect those assets,
thus reducing the amount of site visits required. Additionally, ARM and xRPM
have driven the removal of loops in the early stages of the planning processes
by the institution of inter-departmental reviews of planned work. This elim-
inates duplication of effort and also eliminates the possibility of conflicting
requirements for site work.
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8.7.3 Conclusion
Table 8.4 summarises some of the Exploitation and Renewability mechanisms
observed to be at work across all five Dynamic Capabilities. Much of the Ex-
ploitability and Renewability of Asset Lifecycle Management Dynamic Capa-
bilities can be attributed to three factors: Embodiment of improved processes,
integration of previously loosely couple processes and exposure of detailed
data in much greater volume than before.
Table 8.4: Mechanisms by which ES enhance Ex-
ploitability and Renewability
Dynamic
Capability
Direct
Mechanism
Indirect
Mechanism
Identifying
New Assets
Enhanced data availability
(minimal influence) None observed
Coordinating
Asset
Programmes
ARM, xRPM and BW as
data exposers
Datasets used to integrate
processes
Building
New Assets
IWM as embodiment of
process (limited by paper
entry on site), IWM as pro-
cess integrator
Adaptation as a result of
integration.
Determining
Asset Policies
ARM, xRPM and BW as
data exposers Policy refinement
Servicing
Existing Assets
IWM as process coordina-
tor, ARM as data exposer
Optimisation of asset ser-
vicing
This chapter demonstrates the effect of ES on the Exploitability of Asset Man-
agement Dynamic Capabilities. The Exploitability of these Dynamic Capabili-
ties is enhanced as the ES facilitates the relevant business processes. However,
for a Dynamic Capability to remain Core under changing regulatory or market
conditions, it must be renewable. In other words, the Dynamic Capability must
possess learning, integration, transformation and reconfiguration routines that
permit the organisation to rearrange assets to meet the changed conditions.
The effect of ES on Renewability, therefore, is a key influencer on keeping Dy-
namic Capabilities dynamic and a key preventer of Core Capabilities trans-
forming into Core Rigidities through increasing irrelevance. This chapter demon-
strates that two mechanisms are manifested in ES enhancing Renewability.
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First, ES modules make process and asset data available that permit the rel-
evant actors to modify those processes to achieve greater performance within
the criteria laid down by the regulator. In essence, these renewal mechanisms
provide new opportunities to increase rents. Second, the ES serves as an inte-
grator for previously disjoint processes. This integration process has a trans-
formative effect in that it provides a coherent view of the asset lifecycle from
design to end of life.
Specifically, through the planning, design and build phases, IWM and the
Compatible Unit provide a unified yet multidimensional view of the assets
and materials concerned that permits more precise project budgeting. This in
turn allows EnerDist to ensure that regulatory demands are or exceeded, in ef-
fect allowing the organisation to generate rents by reducing costs and targeting
expenditure. A major cost reducer is the resultant transformation of inventory
control, reducing working capital and moving to something much closer to a
Just In Time model.
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Chapter 9
Dynamic Capabilities Theory as a
Lens for examining the Role of
Enterprise Systems
9.1 Introduction
This chapter draws on earlier chapters to discuss the findings of the study, to
reflect on the contributions of this study to theory and practice and to present
the conclusions of the study. It concludes the study by reflecting on the find-
ings of Research Questions 1 through 4 and drawing some overall conclusions
from those findings. In particular the chapter assesses whether the research
objective has been met.
In addition this chapter assesses the suitability of Dynamic Capabilities Theory
(DCT) - a theory that has suffered from some criticisms of its empirical useful-
ness (Newbert, 2007) - as a theoretical lens and evaluates any resultant prac-
tical applications of that theory, namely the proposed frameworks ESCF and
VINER. The chapter generalises from the specific case of EnerDist and ESAMC
to comment on an applied DCT framework for use in situations where Enter-
prise Systems (ES) are present. The chapter also assesses the implications for
IS research, Strategic research and finally for IT practitioners.
An initial analysis of the findings of Research Questions 1 to 4 reveals that the
Tentative Capabilities posited in Research Question 1 stand up as Dynamic
Capabilities through the results revealed in Research Question 2, 3 and 4. Fur-
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thermore, the SAP R/3 ES has a distinct and identifiable role in making those
capabilities Dynamic.
Further analysis identifies what makes these Dynamic Capabilities Core. As
the VINER framework is being applied, the capabilities must be Valuable,
Inimitable, Non-substitutable, Exploitable and Renewable. Evidence for all
five of these characteristics is presented here, with the proviso that issues of
Inimitability and Non-substitutability have not been separated. While no direct
effect of the ES on Inimitability and Non-substitutability has been observed,
some indirect effects have been discovered. Crucially, the ES has a direct effect
on Exploitability and Renewability.
The chapter states that the Study has demonstrated that five Core Dynamic Ca-
pabilities have been identified, with Identifying New Assets perhaps exhibiting
more of the characteristics of an Operational Capability, per Helfat and Peteraf
(2003, p.999). Thus, by the end of Section 9.3, the Chapter has established that
the Research Objective has been met.
This Study, however, relies heavily on a theoretical component and the Study
is intended also to demonstrate the practicality of deriving an applied ver-
sion of DCT from the molar theory as expressed in essence by Barney (1997)
and Teece and Pisano (1998), and using this theory to inform the findings as
stated in Section 9.3. While EnerDist is a singular case with sufficient depth
and an interesting history to make it a useful case to study, it is not a talking
pig, per Siggelkow (2007). Therefore the research is obliged to justify this post-
positivist, single case study by generalising the applied DCT from the singular
case of ESAMC and EnerDist.
Section 9.4, in discussing implications for theory and practice, addresses this
generalisation of ESAMC, titled Enterprise System Capability Framework
(ESCF). It is asserted that ESCF, with the assistance of VINER (which is a syn-
thesis of prior frameworks from Mata et al. (1995), Barney (1997), Leonard-
Barton (1995) and Teece and Pisano (1998)), is a useful applied theory for ex-
amining the role of ES in continuously returning value to an organisation. This
generalisation speaks directly to concerns articulated in Chapter 2 concerning
ES and Sustainable Competitive Advantage. ESCF and VINER provide use-
ful frameworks to explore the concerns, with the proviso that there are certain
limitations concerning differentiating between supplemental and enabling ca-
pabilities and inimitability and non-substitutability.
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9.2 Review of the Research Objective and Research Questions
Penultimately, the chapter reflects on both the implications for IS Research and
for IT professionals. Because ESCF and VINER trade some precision for prac-
ticality, it is possible to propose some guidelines for practitioners. While this
is a single case study, the logical replicability of ESCF and VINER implies that
these frameworks can be used in other areas of IS research.
The chapter concludes with a few comments on the limitations of the study,
the issue of generalisability and suggestions for future research.
9.2 Review of the Research Objective and Research
Questions
The Research Objective is To examine whether and how an ES transforms an
organisation’s Asset Management Core Dynamic Capabilities.
The Research Questions are restated below:
Research Question 1: What Asset Management activities are evident in the
organisation?
Research Question 2: What Dynamic Capabilities are evident in the Asset
Management Lifecycle?
Research Question 3: What is the footprint of the ES on Asset Lifecycle Man-
agement Dynamic Capabilities?
Research Question 4: What effect do ES have on Exploitability and Renewa-
bility?
Research Question 1, in describing the history of EnerDist, the SAP R/3 ES
as implemented by EnerDist and the wider IT landscape within the organisa-
tion, reveals five Tentative Dynamic Capabilities as emergent from the Asset
Management Lifecycle. These are Identifying New Assets, Coordinating Asset
Programmes, Building New Assets, Determining Asset Policies and Servicing Ex-
isting Assets. Research Questions 2, 3 and 4 are structured around these five
Tentative Capabilities.
Research Question 2 describes the five Tentative Capabilities introduced in Re-
search Question 1, and frames them as Dynamic Capabilities. Their constituent
business processes are described, as are the Integration, Learning, Reconfigu-
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ration and Transformation processes that make them Dynamic. Complemen-
tary Assets (People) are discussed, usually in terms of the skills, training and
experience of the people executing the business processes. Value generating
mechanisms are discovered to be penalty reducing mechanisms as well as cost
reductions due to increases in efficiency. Finally the qualities that make these
Dynamic Capabilities Inimitable and Non-substitutable are discussed; In most
cases these are found to be attributable to the accumulation of knowledge of
the people involved, or in the build up of organisational structures and rou-
tines, in a manner that is costly to imitate, over time.
Research Question 3 describes the footprint of the ES on the five Dynamic Ca-
pabilities. The SAP R/3 ARM, IWM and xRPM modules have the most in-
tense footprints on the business processes of the Asset Lifecycle Management
Dynamic Capabilities. Of the other SAP modules, BW comes a distant fourth.
Of the Information Systems outside SAP, only GIS has a significant footprint.
ARM in particular has a large footprint on all identified Asset Lifecycle Dy-
namic Capabilities. Additionally, the footprint of the ES is observable on the
transformative elements of four of the five Dynamic Capabilities, with the ex-
ception of Identifying New Assets. Thus SAP R/3 influences those processes
that make Asset Management Capabilities dynamic: The data made available
by the ES allows those capabilities to be reshaped to meet future regulatory
demands.
Research Question 4 describes the effect of the ES on Exploit-
ability and Renewability. The Chapter concludes that the Exploitability of
these Dynamic Capabilities is enhanced as the ES facilitates the relevant busi-
ness processes. However for a Dynamic Capability to remain Core under
changing regulatory or market conditions, it must be Renewable through its
integration, learning, reconfiguration and transformation processes. The effect
of ES on Renewability, therefore, is a key influencer on Dynamic Capabilities.
The ES makes process and asset data available that permit the relevant actors
to modify those processes to achieve greater performance within the criteria
laid down by the regulator. In essence, these renewal mechanisms provide
new opportunities to increase rents. Also, the ES serves as an integrator for
previously disjointed processes.
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9.3 Discussion of the Findings
9.3 Discussion of the Findings
This Section discusses the findings with respect to the ESAMC framework in-
troduced in Chapter 4. The Section starts by presenting the findings organised
using the ESAMC framework and moves on to discuss those findings in more
detail.
9.3.1 A presentation of the findings using ESAMC
Table 9.1 presents the findings of Research Questions 1-4 as organised using
the ESAMC applied DCT framework proposed in Table 4.5 in Chapter 4. Re-
search Question 1 defines the Capabilities under which the findings for Re-
search Questions 2-3 are organised. As RQ1 identifies 5 Tentative Capabilities
(later confirmed as Dynamic and Core) in its findings, the findings of RQ1 are
evident in the organisation of columns 5-9 under those 5 capabilities.
The findings of RQ2, RQ3 and RQ4 are organised as rows in this table under
the relevant ESAMC headings. The sequence of presentation of Value, Inim-
itability, Non-substitutability, etc., is different from that used in the presenta-
tion of the findings in the Research Questions themselves and is instead in-
formed by Mata et al. (1995), Barney (1997) and Teece and Pisano (1998). Thus
Table 9.1 shows how Research Questions 1-4 cover the key characteristics of
Core Capabilities and Dynamic Capabilities, as well as illustrating the role of
ES.
The ESAMC framework is contingent on two concepts: First, a Core Capability
must be Valuable, Inimitable, Non-substitutable, Exploitable and Renewable.
Second, a Dynamic Capability must consist of organisational routines which
permit the orchestration of resources to meet ever changing conditions. The
role of the ES can therefore be examined in terms of whether and how it helps
to make a capability Core and whether and how it helps to make a capability
Dynamic.
While the concept of Core Capabilities is informed by works such as Mata et
al. (1995) and Barney (1997) and the concept of Dynamic Capabilities arises
from Teece et al. (1997) and Teece and Pisano (1998), the ESAMC framework
permits a synthesis of these two strands to present a unified view of the role of
ES in Dynamic Core Capabilities.
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This unified view can be established by considering the direct and indirect con-
tributions of ES to Value, Inimitability, Non-substitutability, Exploitability and
Renewability. In particular Exploitability and Renewability may be discussed
with reference to those characteristics which make Capabilities Dynamic.
The five key characteristics of Capabilities that are both Core and Dynamic
are discussed in Subsections 9.3.2 through 9.3.5 under the headings of Value,
Inimitability and Non-substitutability, Exploitability and Renewability. These
discussions are informed by extracting the findings from Table 9.1 under the
relevant row heading. Relevant Dynamic Capabilities are extracted from the
applicable columns of Table 9.1 under that row heading. In the case of Re-
newability in Subsection 9.3.5, reference is also made to the rows of Table 9.1
which refer to reconfiguration and transformation.
9.3.2 Value
Table 9.1, under the row heading Value, notes value generating mechanisms as
follows:
• Reduction in inventory and thus costly working capital;
• Reduction in penalties and thus costs;
• Reduction of operational expenditure and costs;
• Maximisation of asset value and return on assets.
The first three items amount to cost reductions while the fourth may be argued
as a maximisation of value. However no value is directly created within Asset
Lifecycle Management by selling more of an existing product or devising new
products to sell. In this case ES directly contribute to value generation only
by reducing costs.
The role of ES in enhancing Value is summarised in Table 9.2.
Table 9.2: ES as an Enhancer of Value in Dynamic Capa-
bilities
Dynamic Capability Value Enhancer Mode
Determining Asset
Policies
Exposes asset data and history for Pricing Round
Negotiation and Maintenance Policy Determination
processes
Indirect
Continued on next page
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Table 9.2 – Continued from previous page
Dynamic Capability Value Enhancer Mode
Servicing Existing Assets,
Building New Assets
Integrates stock control and site work processes Direct
The direct impact of ES on business processes is effected by more tightly inte-
grating business processes across different organisational
functions and streamlining certain functions, in the Dynamic Capabilities De-
termining Asset Policies, Servicing Existing Assets and Building New Assets. This
streamlining is constrained in some cases because not all the relevant work-
flows are fully automated, for example the management of site work using pa-
per work orders. This limitation affects Servicing Existing Assets and Building
New Assets in particular as both Dynamic Capabilities contain work processes
directly related to site work.
Identifying New Assets demonstrates measurable effects on value, but does not
rely on ES to achieve this (for this reason it is not listed in Table 9.2). Never-
theless this Dynamic Capability affects the asset base on which other capabili-
ties depend. Identifying New Assets has applied new network distribution and
switching technologies to reduce the recovery time from a network outage. In
particular, the processes and tools that form part of this capability have been
modified to accommodate automatic switchgear which can return the network
to an operational state without on-site intervention. This has resulted in a re-
duction in Customer Minutes Lost, with a consequent reduction in regulator
penalties and thus generation of value for EnerDist. Of the dynamic capabil-
ities discussed in this section, this one is unique in that information systems
other than SAP R/3 enhance value. In this case those systems are Microsoft
Word, the Stoner Synergy modelling tool and the Cost Benefit Analysis tool.
The Asset Register plays a key role in enhancing value for Determining Asset
Policies and Servicing Assets. In the case of Determining Asset Policies, the As-
set Register provides a detailed and comprehensive history of all the network
assets to date, including the vast majority of assets that were commissioned
prior to the implementation of SAP R/3. The Asset Register influences two
significant processes in Determining Asset Policies: Pricing Round Negotiation
and Maintenance Policy Determination.
As Pricing Round Negotiation depends on a detailed knowledge of EnerDist’s
regulated asset base, the Asset Register provides all the necessary data for
these negotiations to be conducted effectively. In particular a detailed knowl-
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edge of the asset base has allowed EnerDist to successfully make the case for
altering asset lifetimes, for agreeing maintenance intervals and for deciding
which asset maintenance programmes must be carried out over the next pric-
ing round. Not to have this detailed information to hand would place EnerDist
at a distinct, and costly, disadvantage.
Since Maintenance Policies dictate how frequently an asset is to be serviced
and thus how costly its maintenance will be, the history of the asset is crucial
in determining the best and most cost-effective policy for maintenance. The
introduction of the Asset Register meant that condition-based policies, which
are inherently cheaper, could be introduced.
The value enhancement mechanism for Servicing Existing Assets is more di-
rect: The introduction of ARM has permitted a process change to condition-
based asset maintenance which has reduced the cost of maintaining certain as-
sets. ARM has allowed approaches to maintenance which did not exist before.
Condition-based maintenance is inherently cheaper as unnecessary site visits
to inspect assets are eliminated and reporting from the OMS and SCADA sys-
tems is relied on in part to verify the current state of the asset. While ARM
facilitated the concept of condition-based maintenance by introducing new
processes, it also optimises the execution of these processes by providing a
repository for all the operational data concerning every asset. Thus the main-
tenance requirements of certain assets can be met in the course of other site
activity, even resolving outage problems.
This is illustrated by the example of oil- and gas-filled circuit breakers. Prior to
the implementation of ARM, no means existed to distinguish these two breaker
types without actually making site visits. After the implementation of ARM,
significant efforts were made to correctly identify and record all breaker types.
Once this was completed, it became possible to devise maintenance strategies
tailored to each breaker type. In addition it is now possible to determine how
many times each breaker has been opened and closed in the course of non-
maintenance and outage resolution work. Consequently maintenance is only
performed on those oil- and gas-filled breakers that have not me the required
minimum of open/close cycles for any given year.
For Building New Assets, the main area of value generation lies not in the con-
struction of the assets but in optimisation of the processes required to process
stock prior to construction. Prior to the introduction of Integrated Work Man-
agement (IWM), a characteristic of the stock ordering process was the tendency
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to order all required stock at the same time, considerably in advance of the date
for the required site work. As a result, stock would accumulate in EnerDist’s
depots around the country and working capital would be unnecessarily be
tied up. After the introduction of IWM, stock ordering became automated and
each item is ordered individually according to its lead time. Therefore, items
with the longest lead times are ordered first. This has resulted in a significant
reduction in the overall amount of stock held, and thus a reduction in work-
ing capital. Costs are reduced (and value increased) as that working capital no
longer has to be maintained.
9.3.3 Inimitability and Non-substitutability
Under the row headings Inimitability, Non-substitutability, Table 9.1 illustrates
that these aspects of EnerDist’s Core Capabilities are grounded in the training,
skill and experience of its staff, as well as in the organisational structures that
have built up over time. These Core Capabilities are either hard to apprehend
or too expensive to copy. ES are regarded in some quarters as commodity
mechanisms that eliminate the distinctiveness that makes Capabilities Inim-
itable and Non-substitutable (for example Carr (2004)). The reality is more
complex, as shown in this subsection.
The role of ES in enhancing Inimitability and Non-substitut-
ability is summarised in Table 9.3
Table 9.3: ES as an Enhancer of Inimitability and Non-
substitutability in Dynamic Capabilities
Dynamic Capability Inimitability / Non-substitutability Enhancer Mode
Servicing Existing Assets Data from ES used to change organisational struc-
tures to optimise existing processes
Indirect
Dynamic Capability Inimitability / Non-substitutability Inhibitor Mode
All Propagation of customisations into ES base code Direct
Building New Assets,
Servicing Existing Assets
Facilitation of subcontracting through standardised
site work processes
Indirect
From Table 9.3, it can be seen that, while ES indirectly enhance Inimitability
and Non-substitutability, they also directly and indirectly inhibit some qual-
ities that make Core Capabilities hard to copy. Both the Enhancers and In-
hibitors are discussed below.
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9.3.3.1 Trading away Inimitability and
Non-substitutability
The traditional argument against ES and distinctiveness is that an ES repre-
sents a set of prepackaged business processes which correspond to best prac-
tices as perceived by the vendor. While customisation of the ES is possible, it is
frequently expensive both at the time of implementation and following every
software upgrade as the customisations have to be reapplied separately.
In the case of EnerDist, some customisations were implemented, but the cost
of these was partially defrayed by moving the changes back into SAP base
code, in cooperation with the vendor. Therefore any customisations made by
EnerDist were and are available to other customers of SAP.
While the inimitability and non-substitutability of Identifying New Assets and
Building New Assets is contingent on the considerable training and experience
of Planners, Network Technicians, Engineering Officers and Supervisors, to
some degree some of the work associated with Building New Assets can be, and
has been, subcontracted. The distinctiveness associated with site work has at
least, in part, been traded away. In fact this happened prior to the relevant
module of SAP R/3 - IWM - being implemented, when the Irish Celtic Tiger
property boom drove an unprecedented number of new subscriber connec-
tions. Indirectly, at least, the ES erodes inimitability and non-substitutability.
Where, then, does SAP’s contribution to inimitability and non substitutability
lie, in the case of EnerDist?
9.3.3.2 The accumulation of Inimitability and
Non-substitutability through the evolution of organisational struc-
tures
The implementation of SAP, in particular the Asset Register, has revealed pre-
viously unavailable detail about EnerDist’s processes. The advent of IWM
serves to feed ARM with even more detail. The combination of this revealed
detail and the imperatives imposed by the regulator have led EnerDist to op-
timise its Asset Management structures and processes.
Asset Register Administration (ARA) is a group within EnerDist which has
grown around the need to maintain an Asset Register that is at all times up-
to-date. The Asset Register is updated each time a new asset on the network
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becomes live; it is updated with information from OMS and SCADA about
the current operational state of the network; IWM provides updates when
site work has been completed. In turn Asset Register Administration feeds
aggregate and volume asset data to the Asset Managers to facilitate annual
maintenance plans and also the formulation of asset maintenance policies in
negotiation with the Regulator. It also feeds similar data to Programme Man-
agers when large scale asset replacement or upgrade programmes are being
designed, again with agreement with the regulator.
ARA has grown over time and is a reflection of the specific needs of EnerDist
in meeting its obligations as a semi-state organisation. ARA is the heart of En-
erDist as an asset management company and facilitates capabilities at all stages
of the asset management lifecycle. As such it is both difficult to imitate or sub-
stitute, not without an enormous investment in time and cost. This growth is
facilitated by the SAP R/3 Asset Register, which superseded inadequate and
disjointed systems based on Microsoft Access and Microsoft Excel. A single co-
herent Asset Register itself provides the means by which ARA can achieve its
goals. In this case an ES contributes to Inimitability and Non-substitutability
by facilitating the growth of a group unique to EnerDist.
However ARA is not the only example of a group to grow out of the implemen-
tation of an ES implementation. While it might be argued that ARA’s growth
was as a result of a regulatory and business change imperative, the next ex-
ample clearly illustrates the organisational change that can directly result from
data obtained from an ES itself.
The Asset Management Forum was created out of the need to coordinate on-
site work across several projects and work orders, some capital works and oth-
ers as a result of operational issues. Prior to the establishment of the Forum,
several different projects could be vying for access to the same network distri-
bution site, sometimes with conflicting design requirements. This resulted in
process loops where multiple and time-consuming stages of review were re-
quired to resolve any design conflicts. The advent of ARM, IWM, xRPM and
BW made all these conflicts very visible to the organisation. Thus the Asset
Management Forum was established so that all the projects that were reported
by SAP R/3 as being in possible conflict could be resolved in a single meeting
without incurring further process loops.
Again, The Asset Management Forum is a product of history in EnerDist and
also would prove hard to imitate quickly. The role of history and the amount
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of time taken to put the Forum in place serve as barriers to imitation. Thus
the Asset Management Forum is both inimitable and non-substitutable. As
the Forum was created as a direct response to project conflicts made visible by
SAP R/3, this is a clear case of an ES having an indirect but certain effect on
Inimitability ands Non-substitutability.
9.3.4 Exploitability
Under the row heading Exploitability, Table 9.1 illustrates some of the advan-
tages that implementing both ARM and IWM have brought. IWM in partic-
ular has permitted better stock management processes, as well as integrating
and standardising other processes. The influence of ARM is more widespread,
however: Increased flexibility and detail are observed, across three Dynamic
Capabilities, with the proviso that the added complexity in providing this de-
tail has been met with a little resistance by some ARM and IWM users. Nev-
ertheless the overall effect is positive, as EnerDist has an ability to replan large
and complex maintenance schedules that it hitherto did not have.
The role of ES in enhancing or inhibiting Exploitability is summarised in Ta-
ble 9.4
Table 9.4: ES as an Enhancer / Inhibitor of Exploitability
in Dynamic Capabilities
Dynamic Capability Exploitability Enhancer Mode
Servicing Existing Assets ES enables mid-year replanning of maintenance
programmes
Direct
Determining Asset Poli-
cies,
Servicing Existing Assets
Consistency imposed by ES enables fine-tuned ap-
plication of maintenance policies and thus max-
imises opportunities to respond to regulatory pres-
sures
Direct
Dynamic Capability Exploitability Inhibitor Mode
Identifying New Assets Processes use systems not integrated with ES; data
must be copied by hand
Direct
Building New Assets All work orders still handled using paper; data
must be copied to and from ES by hand
Direct
While Table 9.4 illustrates that ES directly enhance Exploit-
ability, Inhibitors are also evident. In this case both Inhibitors exhibit the char-
acteristic of an incompletely integrated system, where hand copying of data or
paper forms are required to bridge the gap. Both Enhancers and Inhibitors are
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discussed below.
9.3.4.1 Inhibitors of Exploitability
The ES has a direct effect on Exploitability because EnerDist’s ability to make
effective use of the relevant dynamic capabilities is dependent on how well
SAP R/3 facilitates or impedes the organisation’s application of those capabil-
ities. In two cases the ES’s influence is slightly inhibitory: In the case of Iden-
tifying New Assets, the ES plays no part until the completed plans are coded
as work orders into SAP R/3 IWM. This is a manual operation and possibly
prone to error. While the solution selection process naturally occurs outside
the ES, it would make more sense to automatically transfer the output of this
process to IWM.
A more serious limitation on the Exploitability of Building New Assets is that all
field and site work is still managed through paper work orders. The footprint
of IWM extends no further than the Construction Supervisor’s office, where
work orders are printed as paper forms and taken to site. On-site, the Network
Technician carries out the work mandated by the work order and then marks
that work as complete on the paper form. Additional comments are noted by
the Network Technician, also on the form. On return to the depot the form
must be handed to the Construction Supervisor; the data on the form must
then be hand-entered into IWM. As current asset status in ARM is partially
dependent on these data in IWM, any delay in getting the forms keyed in will
impair EnerDist’s ability to maintain a complete current picture of its assets.
However EnerDist recognises the constraints imposed by the current system:
At the time of writing, the DSO had proposed and secured funding approvals
from the regulator for the development and deployment of a handheld device
to carry electronic work orders to site. This will permit realtime updating of
IWM and consequently the Asset Register, ARM. In the meantime, unsatis-
factory sticking-plaster solutions such as preprinted removable tags on assets
such as substation transformers are still in use.
9.3.4.2 Increases in Flexibility
While the previous subsection presents a negative view of the effect of SAP
R/3 on the exploitability of EnerCo Network’s dynamic capabilities, it is by
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no means the full story. The following two examples illustrate how both the
constraints and flexibilities furnished by an ES can enhance the exploitability
of core capabilities:
Increases in Flexibility, and therefore Exploitability are evidence by EnerCo
Network’s new-found ability to replan asset maintenance programmes in the
middle of the financial year. Prior to the introduction of ARM, this was impos-
sible as annual planning was effected using Microsoft Access and numerous
Excel spreadsheets. This system was cumbersome and any changes were in
practice very difficult and costly to make. The transition to ARM meant that
a proper asset management infrastructure was made available and alterations
to existing plans required far less work. Replans are sometimes necessary to
rebalance operational expenditure during the year and so this increase in flex-
ibility is essential. In essence ARM as part of the ES is a far better fit to asset
management activities and processes than the older disjointed system. By be-
ing much more congruent and flexible, ARM enhances the Exploitability of the
Servicing Asset dynamic capability.
9.3.4.3 Imposition of Consistency
The history of EnerDist and the application of network equipment mainte-
nance processes has been characterised by significant inconsistencies across
Ireland. An example is variation in frequency and intensity of hazard pa-
trols between Donegal, Dublin and Cork. These variations can be attributed
to lack of an integrated information systems, a relatively dispersed and au-
tonomous management structure and geographical distances that were more
significant before the recent development of the national motorway network.
Consequently comparisons were rarely made between the standards applied
in different parts of the country and, when differences were noted, few at-
tempts were made to impose a standard.
However, EnerDist staff repeatedly asseverated that consistency was and is
essential in the new Asset Management infrastructure and that variations in
work practices could not be tolerated. The need for consistency and control is
governed by the requirement to respond optimally to the constraints imposed
by the regulator on network performance, reliability, safety and capital and
operational expenditure. This has become increasingly important as the regu-
lator has become more and more specific in its demands in successive pricing
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rounds and performance improvements have been specified in fractions of a
percentage point.
Therefore the imposition of consistency and control in some areas enhances
EnerDist’s ability to respond to regulatory pressures. As consistency can be
guaranteed, operational and capital costs can be very tightly controlled and
surprises late in the financial year are unlikely. This increases EnerDist’s abil-
ity to exploit its Determining Asset Policies Dynamic Capability as consistency
of policy application is guaranteed. In addition, the ability to exploit its Ser-
vicing Existing Assets capability is enhanced as annual maintenance plans can
be devised and modified consistently. Ultimately, the constraints imposed by
the SAP R/3 Asset Register (ARM) permit the imposition of control in order to
better meet regulatory requirements.
9.3.5 Renewability
The row heading Renewability reveals the influence of the ES on integration,
learning, reconfiguration and transformation processes. These processes specif-
ically relate to what keeps a Capability Dynamic. The influence of the ES is
significant, mainly be exposing data that actors within EnerDist need to de-
termine what structural changes are needed to adapt to increasing regulatory
pressure.
The role of ES in enhancing Renewability is summarised in Table 9.5. Two
modes of Renewability are observed in this Table: The first is where the ES
facilitates optimisation of business processes inherent in a Dynamic Capability;
the second is where a transformation from one Dynamic Capability to another
is observed. These are discussed below.
Table 9.5: ES as an Enhancer of Renewability in Dynamic
Capabilities
Dynamic Capability Renewability Enhancer Mode
Servicing Existing Assets,
Coordinating Asset
Programmes,
Determining Asset
Policies
Integration of processes across organisational
boundaries increases efficiency of processes and
data integration a gross and within processes elimi-
nates loops from design, planning and construction
processes.
Direct
Reconfiguration and transformation of organisa-
tional structures driven by increase in amount and
quality of data exposed by Asset Register.
Indirect
Continued on next page
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Table 9.5 – Continued from previous page
Dynamic Capability Renewability Enhancer Mode
Learning processes evident through increases in
performance against regulatory requirements
Direct
Building New Assets ES drives shift in emphasis from asset construction
to optimal stock ordering and astute inventory man-
agement. Building New Assets will transform into
new Capability, Optimise Stock Levels in time
Direct
9.3.5.1 ES as Renewability drivers
In the case of EnerDist, SAP R/3 serves as a driver of Renewability by facil-
itating the integration processes of some dynamic capabilities drawing some
business process outputs in direct contact with the inputs of other business
processes. In particular The Asset Register has also served to drive the re-
moval of loops in the planning processes by facilitating integrated reviews of
projects across departments. This is most visible with the Asset Register which
provides a single viewpoint of every asset in EnerDist’s Regulated Asset Base.
In addition, reconfiguration, transformation and learning processes are facili-
tated by making data on current asset state available and, as the organisation
processes these data on asset changes and adapts its organisational routines
and structures to match (a process described by Shanks and Bekmamedova
(2012)[p.165] as asset orchestration), reflecting any changes to processes (espe-
cially maintenance procedures) in its databases. A case in point is modification
of the Asset Register to reflect optimisations in service routines and annual
planning processes.
Thus the ES facilitates renewability by integrating processes making the data
available to drive changes and improvements and then reflecting those chan-
ges in the data. Renewability is essential if a Dynamic Capability is to remain
Dynamic and if a Core Capability is not to become a Core Rigidity.
9.3.5.2 More accurate and extensive asset data
The SAP ARM and IWM systems now allow asset data to be aggregated and
analysed in a holistic manner not previously possible. In fact the richer data
exposed by the system and the Asset Register (ARM) in particular, drives two
improvements. The first is maintenance policies and schedules more precisely
targeted to asset types no previously distinguishable. The second is allowing
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maintenance schedules to take into account the servicing of assets carried out
as part of non-maintenance construction or renewal work. Both of these al-
low for more astute planning of field work, thus saving costs. The SAP ARM
and IWM systems permit correlation of Asset data from different sources; the
emergence of this holistic viewpoint has led to the emergence of the concept
of Enterprise Asset Management and the establishment of higher-level plan-
ning structures in the organisation which permits a more cohesive approach to
network expansion and maintenance.
9.3.5.3 The Compatible Unit
One of the key tenets of the ES is the idea of a single unified view of all of an
organisations assets and processes. The SAP Compatible Unit (or CU) concept
turns this view on its head. A SAP CU is a highly integrated view of a network
asset, but one which contains considerable richness and depth on not only the
physical characteristics of that asset, but also its capital costs, its maintenance
cost, its maintenance requirements and also how it is to be depreciated. While
the CU is constant, different parts of the organisation can view it from different
angles, so to speak, to obtain an asset maintenance view, a financial view, a risk
based view and so on.
9.3.5.4 ES as a moderator of capability transition
Apart from the introduction of new paper forms and a rather cumbersome
manual interface of these worksheets to IWM, the work of the Network Tech-
nician has a been minimally affected by the introduction of SAP R/3. In fact,
from the Network Technician’s point of view, the impact may be viewed as
negative. Constraints have been imposed on work practices in the name of
consistency, and the Network Technician is now required to return data not
necessarily essential to the completion of the job at hand.
While the inimitability and non-substitutability of Building New Assets is con-
tingent on the considerable training and experience of the Network Technician,
Engineering Officers and Supervisors, to some degree some of this work can
be, and has been, subcontracted. Therefore if any value is to be extracted from
construction work as par of Building New Assets, such value generating ac-
tivity is unlikely to be remain distinctively ahead of any benchmarks for an
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extended period of time.
However, the introduction of Integrated Work Management (IWM) and the
Compatible Unit (CU) - a multidimensional entity that incorporates not just
a physical asset but its financial aspects, manpower requirements and order
lead times - has led to significant process and structural changes elsewhere
in Building New Assets. Stock ordering prior to IWM was focused on build-
ing up sufficient stock so that no site work ever ran short of materials. As the
lead times on some stock are very long, stockpiling of expensive pieces of net-
work switching and distribution equipment over long periods of time was not
uncommon. Regulatory pressures on OPEX and CAPEX meant that tying up
such large amounts of working capital was no longer sustainable.
The effect of IWM and CU on the stock situation was seismic. Raising a Work
Order in IWM also raises dependent CU orders, which in turn initiate an au-
tomated ordering process where requisitions for stock are raised only when
they are required. The stock ordering process is associated with the lead times
specified in each CU. In practice this means that a project six months in the fu-
ture and with stock lead times of one month and three months will have stock
ordered for it five months and three months into the future. In effect, this im-
plements Just-In-Time stock ordering, where the required materials for a given
piece of site work arriving at the relevant depot very shortly before the work
is due to commence.
With the skill and experience of Network Technicians becoming partially sub-
stitutable by contractors, the locus of value generation moves further towards
the start of the processes associated with Building New Assets and becomes fo-
cused on the need to intelligently manage the stock ordering processes. Some
finesse is required to manage IWM’s stock ordering processes: Once an IWM
work order has been committed to the system with a start date, stock order-
ing will commence automatically. Consequently work order dates have to be
carefully planned otherwise stock will arrive sooner than required.
Building New Assets, therefore, is a dynamic capability in transition. It will
eventually be replaced by a new dynamic capability called, Optimise Stock Lev-
els. This is perhaps not surprising as regulatory pressures have placed much
tighter constraints on capital and operational expenditure and the need to stan-
dardise work practices has led to some commoditisation of the site work per-
formed by Network Technicians.
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The next Subsection 9.3.6 synthesises the discussion in Subsections 9.3.2 to
9.3.5 to arrive at some conclusions concerning how ES influence Core Capa-
bilities.
9.3.6 The mechanisms by which ES influence Core Capabili-
ties
The previous subsections established that ES directly enhance Value, Exploit-
ability and Renewability and indirectly enhance Inimitability and Non-substit-
utability. In addition there are direct and indirect inhibitory effects on Inim-
itability, Non-substitutability and Exploitability. These Inhibitory effects are
detailed in Table 9.6.
The Inhibitory effect on Exploitability is due to what may be regarded as an in-
completely integrated implementation of IWM, where site work orders are still
dealt with on paper. This inhibitory effect is expected to be removed once field
trials and implementation of mobile handheld devices for processing work or-
ders on site are complete.
The Inhibitory effect of ES on Inimitability and Non-substitut-
ability takes two forms. First, customisations to some of the SAP R/3 modules
(particularly in relation to ARM and the Compatible Unit) were incorporated
into the SAP R/3 base code. Thus those customisations can be appropriated
by EnerCo Network’s competitors. However the modifications were necessary
for the Enterprise system to be useful and the cost of maintaining such cus-
tomisations independently must be weighed against the opportunity cost of
the distinctive nature of the software being imitable. As EnerDist’s implemen-
tation of SAP R/3 may be regarded as an Information System, distinctiveness
is contingent on the processes and people involved as well as the technology.
Second, the introduction of the SAP R/3 system facilitates subcontracting site
work (though this encountered inflexibilities in the system). However, it has
already been highlighted in Subsection 9.3.5 that Building New Assets is a Dy-
namic Capability that is likely to be superseded by Optimise Stock Levels. Thus
concerns about erosion of the distinctiveness of Building New Assets are likely
to become moot over time as the core value-generating activities move from
site work towards stock control.
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Table 9.6: The Inhibiting effect of ES on Dynamic Capa-
bilities
Dynamic Capability Attribute Inhibitor
All Inimitability / Non-
substitutability
Propagation of customisations into ES
base code
Identifying New Assets Exploitability Processes use systems not integrated
with ES; data must be copied by hand
Building New Assets Exploitability All work orders still handled using pa-
per; data must be copied to and from
ES by hand
Building New Assets,
Servicing Existing Assets
Inimitability / Non-
substitutability
Facilitation of subcontracting through
standardised site work processes
Table 9.7 summarises the direct effects of ES on Dynamic Capabilities. From
this Table it can be seen that the ES directly enhances Value, Exploitability and
Renewability. Thus an ES not only directly affects what makes Core Capa-
bilities valuable, it also directly affects what makes them Dynamic. It is also
noted that all the direct effects are centred around process changes as well as
the integration of existing processes and the application of learning processes
to increase performance in response to regulatory inputs.
Table 9.7: The Direct influence of ES on Dynamic Capa-
bilities
Dynamic Capability Attribute Enhancer
Servicing Existing Assets,
Building New Assets
Value Integrates stock control and site work
processes
Servicing Existing Assets Exploitability ES enables mid-year replanning of
maintenance programmes
Determining Asset Poli-
cies,
Servicing Existing Assets
Exploitability Consistency imposed by ES enables
fine-tuned application of maintenance
policies and thus maximises opportu-
nities to respond to regulatory pres-
sures
Servicing Existing Assets,
Coordinating Asset
Programmes,
Determining Asset
Policies
Renewability Integration of processes across or-
ganisational boundaries increases effi-
ciency of processes and data integra-
tion across and within processes elimi-
nates loops from design, planning and
construction processes
Renewability Learning processes evident through in-
creases in performance against regula-
tory requirements
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Table 9.8 summarises the indirect effects of ES on Dynamic Capabilities. These
are effects where, while a process change may not be directly imposed by the
ES, process and other changes may have arisen due to the data revealed by the
ES when in use.
Value is indirectly enhanced as asset data, previously difficult to access, is now
made available to facilitate negotiation of pricing rounds with the regulator.
These data are essential and are more useful if the greatest possible granularity
can be achieved.
Renewability is also enhanced as the same asset data can be used to identify
weaknesses in both existing processes and the related organisational struc-
tures. In the case of this study there has been at least one organisational trans-
formation, organised around asset data that highlighted inefficiencies in plan-
ning, design and construction processes.
Finally, there is also an indirect effect on Inimitability and Nonsubstitutability,
While no direct effect on these attributes was observed, the data revealed by
the ES drives organisational changes over time, which are not easy or cheap to
replicate.
Table 9.8: The Indirect influence of ES on Dynamic Ca-
pabilities
Dynamic Capability Attribute Enhancer
Servicing Existing Assets,
Coordinating Asset Pro-
grammes, Determining
Asset Policies
Renewability Reconfiguration and transformation of
organisational structures driven by in-
crease in amount and quality of data
exposed by Asset Register
Determining Asset
Policies
Value Exposes asset data and history for Pric-
ing Round Negotiation and Mainte-
nance Policy Determination processes
Servicing Existing Assets Inimitability / Non-
substitutability
Data from ES used to change organi-
sational structures to optimise existing
processes
9.3.7 Discussion
Two mechanisms by which ES enhance Core Dynamic Capabilities are reveal-
ed from the findings: The first is reshaping processes, as evidenced in Table 9.7
and the second is revealing data, as articulated in Table 9.8. These are discussed
below.
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Reshaping processes is the mechanism by which the ES imposes changes on
existing business processes, integrates formerly disjointed processes or intro-
duces new processes. The literature on Business Process Reengineering is ex-
tensive and it is normal during an ES implementation to conduct a BPR ex-
ercise by examining existing business processes, identifying the deficiencies
and implementing improved processes, embodied in the new ES. Whether the
organisation implements best practices embodied in the system or the system
reflects the ideal processes the organisation would like to have, is a question of
configuration, customisation and cost.
Table 9.7 highlights several cases of the ES directly enhancing process integra-
tion and consistency. However, only one case of substantial and extensive pro-
cess reengineering was observed: The introduction of Integrated Work Man-
agement forced extensive changes to procurement, inventory and internal sup-
ply chain processes. In addition IWM’s automated parts ordering process had
implications for how projects were budgeted for.
Ultimately IWM imposed a Just-In-Time supply chain methodology and
brought consistency to site work processes. This is shown in Table 9.1, in
the rows titled Integration Processes and Future Opportunities. This is also high-
lighted in Table 9.7 as the sole case where ES directly affect Value.
Revealing data, in contrast, as shown in Table 9.8 illustrates several observed
instances of the ES revealing previously unavailable data about the Regulated
Asset Base and the Asset Management processes that affect it. These data were
entered into the Asset Register as part of the SAP R/3 implementation. How-
ever, once the Asset Register was populated with data, it became clear that
the increased level of detail on asset types permitted optimisation of certain
maintenance policies. In addition, the xRPM, ARM, IWM and BW modules
permitted integration and optimisation of project planning and annual main-
tenance planning processes. The modules used are shown in Table 9.1, in the
rows titled Technologies.
However, the affected processes were not transformed by imposed changes
from any SAP module. Rather, the data as presented by the ES drove a re-
newal process where those processes and assets were examined and then those
processes found to be deficient were improved or replaced. Furthermore, the
organisation modified its own structure to take advantage of the improved
data availability to better meet or exceed regulatory requirements. There are
two examples of this: The Asset Register Administration group was set up to
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maintain and improve the data in the Asset Register and to exploit additional
layers of detail that became available. Also, the Asset Management Forum
was formed to remove repeated redesigns of projects by integrating the vari-
ous sources of project data in SAP R/3. As a consequence all pending changes
for an asset, regardless of source, are presented in a single forum before final
site design is approved.
In conclusion, while reshaping processes has a direct and tangible effect on busi-
ness processes, revealing data, while indirect in influence, has a more far reach-
ing effect on business processes. This is at odds with the traditional view of
ES primarily being engines of directly reengineering processes. The implica-
tions of this conclusion are that perhaps more attention needs to be paid to
what new data an ES installation reveals and also that further changes may be
needed to processes after an ES is implemented. The resulting implications for
theory and practice discussed in Section 9.4
9.4 Implications for DCT and IS Research Theory
and Practice
9.4.1 Introduction
This section discusses the implications of the inclusions arrived at in Section 9.3
It starts by summarising the conclusions arrived on and then goes on to dis-
cuss the generalisability of those conclusions from the case. The implications
for theory and practice are then discussed.
Section 9.3 reveals the following conclusions:
1: ES directly influence the Value, Exploitability and Renewability of Core Ca-
pabilities;
2: ES indirectly influence the Non-substitutability and Inimitability of Core Ca-
pabilities;
3: The chief mechanism through which ES directly influence Core Capabilities
is through revealing data rather than reshaping processes;
4: The primary IT artefact for influencing tacit learning, integration, reconfigu-
ration and transformation processes in an organisation is the ES, through
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revealing data.
To facilitate the discussions of the implication of these conclusions, this Section
is divided into three subsections: Subsection 9.4.2 discusses the implications
for DCT and proposes the VINER framework; Subsection 9.4.3 discusses the
implications for IS research and proposes the ESCF framework. Finally, Sub-
section 9.4.4 discusses the implications of the conclusions for IT practitioners
and managers.
9.4.2 The implications for DCT
DCT is a molar theory that requires adaptation before application to a subject
of study. In the case of this study, DCT underwent a series of modifications
and extensions. Criticism have been levelled at DCT for the its tendency to
be applied in post hoc arguments about core capabilities and sustainable ad-
vantage. While the main objective of this study was to explicate the role of ES
in Core Capabilities, it was also apparent that discussion of the nature of Core
Capabilities needs to be disconnected from arguments about the origins of sus-
tainable Competitive Advantage. While Sustainable Competitive Advantage
is of obvious interest, being able to identify Core Dynamic Capabilities by their
structure and nature, rather than by outcomes, adds an element of predictive
power to this application of DCT.
In addition, the concept of Rarity poses problems for the study of a single
case. A true assessment of Rarity requires assessment of all competitors in a
single market, an impractical proposition when attempting to assess whether
the Dynamic Capabilities of a particular organisation are Core. In addition,
the Rarity of a Capability is a function of Inimitability, Non-substitutability
and Time. Assuming that Capability is not renewed, its rarity may well go
down over time.
This study investigated the Value, Inimitability, Non-substitutability, Exploit-
ability and Renewability of Asset LifeCycle Management Capabilities. Eval-
uating these five criteria permits a conclusion to be reached on whether that
capability is Core or Dynamic, or both. Redrawing Mata et al. (1995)’s frame-
work yields the revised framework, titled VINER, shown in Figure 9.1.
The VINER framework merges some of Teece and Pisano (1998)’s theoretical
contributions to DCT with Mata et al. (1995)’s framework for Core, Enabling
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and Supplemental capabilities., as well as incorporating the concept of Com-
petitive Necessity from Clemons and Row (1991, p.275) and Causal Ambiguity,
the Role of History and Social Complexity from Leonard-Barton (1995). In ad-
dition the framework is informed by Shanks and Bekmamedova (2012) and,
importantly, by the case study presented here.
While VINER is limited through the exclusion of Rarity from distinguishing
clearly between Enabling and Supplemental Capabilities, it provides a useful
diagnostic for detecting Core Capabilities that avoids the circular dependency
on Sustainable Competitive Advantage and thus the need for post hoc analy-
sis. It trades a little certainty for some practical predictive power, a choice
and simplification made so that the framework can rise above the idiosyn-
cratic case (Siggelkow, 2007, p.21). A Capability that is Valuable, Inimitable,
Non-substitutable, Exploitable and Renewable is both a Core Capability and
a Dynamic Capability. Its Rarity is contingent on its current Inimitability and
Non-substitutability, the Path Dependencies that influence its current state and
time. It is an Enduring Capability in that it is well positioned to allow the
organisation concerned to exploit and reconfigure its resources and assets to
potentially yield a Sustainable Competitive Advantage into the future.
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Figure 9.1: The VINER framework for evaluating capabilities
A criticism levelled at other models of competitive advantage is that they as-
sume that markets are homogeneous and relatively unchanging. DCT assumes
that markets are quite dynamic and in fact distinguishes between rapidly mov-
ing and slowly moving markets. In this case markets can be seen as slowly
moving, but not unchanging. The regulatory structure guarantees that the
market changes at least once every five years, if not more frequently.
Applying DCT (and in particular the VINER framework) to a regulated pub-
lic utility (in this case a Distribution Service Operator) to determine whether
its ES implementation had allowed it to "get ahead" of the regulator allows
the researcher to explore the possibility that the DSO had undertaken steps
to reconfigure its processes and structures to better meet the demands of the
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regulated market. If Information Systems (and by extension ES) are merely
commodities with prepackaged processes, then this would not be happening
and a simpler analysis would have sufficed. The perspective of DCT exposes
the complexity of interaction and interdependencies between the processes,
positions and paths that form the Dynamic Capabilities that permit an organ-
isation to reconfigure its resources in the face of changing market conditions.
Critically, DCT, allows the researcher to explore the influence of an ES on the
tacit Renewal processes of Integration, Learning, Reconfiguration and Trans-
formation. Thus, the ES, as a distinctly Integrative IS, facilitates some level of
Organisational Transformation
As the Conclusions demonstrate that Core Capabilities are enhanced and re-
veal some of the mechanisms by which those Core Capabilities are enhanced,
then DCT allows the researcher to demonstrate that ES contribute to an organ-
isation’s value-generating activities in a sustainable fashion. Thus, in conclu-
sion, all other variables being equal, DCT makes it possible to propose that
ES can, and do, contribute to Sustainable Competitive Advantage. The next
Subsection 9.4.3 discusses the implications of this for IS research in general and
ES research in particular.
9.4.3 Implications for Information Systems Research
There are areas of overlap overlap between Teece and Pisano (1998)’s view of
Dynamic Capabilities as being composed of Processes, Positions and Paths,
Alter (1992)’s view of Information Systems decomposing into Processes, Peo-
ple and Technology and the view of ES as a subset of Information Systems
that are packages of configurable and customisable modules, embodying best
practices, that integrate data, processes, resources and functions across the or-
ganisation (per Chapter 2). These overlaps are evident if Teece and Pisano
(1998)’s concept of Positions is decomposed into Technological Positions and
Complementary (People, Knowledge) Positions.
A synthesis of these various sources and consideration of the completed case
study yields the ESCF framework in Table 9.9, which is a framework for rep-
resenting and understanding Dynamic Capabilities with a significant ES ele-
ment. The first page of Table 9.9 may be understood to correspond to the tradi-
tional decomposition of Information Systems into Processes, Technologies and
People. Thus the correspondence of concepts between Alter (1992) and Teece
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and Pisano (1998) is demonstrated.
The second page of Table 9.9 corresponds to the VINER model presented in the
previous subsection, as well as addressing both the history to date and future
opportunities. There is some overlap between Inimitability, Non-substitut-
ability and Path Dependencies, in that Inimitability and Non-substitutability
are in part dependent on history. Similarly, Exploitability and in particular Re-
newability are dependent on Technological Positions and how those technolo-
gies contribute to Integration, Learning, Reconfiguration and Transformation
processes.
The ESCF framework can be used, first, as a means for evaluating ES as both
Information Systems and also as a part of a Dynamic Capability and, second, as
a diagnostic for determining the role that ES plays in that Dynamic Capability.
This framework provides an internally focused analytical tool for examining
the role of ES in value generating activities in an organisation over time. With
respect to private organisation, this permits an analysis of the contribution
to Sustainable Competitive Advantage; for public service sector organisation
it allows the ability of ES to enable those organisations to meet stakeholder
expectations to be examined.
Finally, VINER and ESCF provide a useful analytical tools for evaluating Dy-
namic Capabilities and the contribution of ES in low turbulence settings, where
market or regulatory influences are well understood. While the "Third Hand"
characterised by Pavlou and El Sawy (2010) is observable in turbulent envi-
ronments, here ESCF and VINER allow similar effects to be observed where
Dynamic Capabilities transform Operational Capabilities.
Subsection 9.4.4 discusses some of the implications of the ESCF and VINER
frameworks for IT Practitioners and IT Managers.
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9.4.4 Implications for IT Practitioners and Managers
Chapter 2 highlights some of the concerns about the high cost and poor return
on investment for ES. The chapter concluded by highlighting that it is unclear
whether the benefits of ES are brought about by the technology itself or the
implementation process. For example, Alvarez (2002) asserts that, in the case
of an organisation’s values, the implementation process itself is far more influ-
ential than the actual technology implemented. In addition, Henderson and
Venkatraman (1993) assert that it is the application of business and IT capa-
bilities to develop and leverage a firm’s IT resources for organisational trans-
formation, rather than the acquired technological functionality, that secures
competitive advantage for firms.
Citing Melville et al. (2004) and Bharadwaj (2000), who offer the Resource Based
View (RBV) of the firm as a “robust framework for analysing whether and how IT
may be associated with competitive advantage.”, this study applied DCT, a devel-
opment of the RBV, to addressing the role of ES in securing competitive ad-
vantage. The study focused on the use of ES, rather than their implementation.
Nevertheless, the transformation of certain processes as a direct consequence
of ES implementation was evident.
This study suggests that, contrary to Henderson and Venkatraman (1993) and
Alvarez (2002), the technology itself is significant. The SAP Asset Register
(ARM) plays a crucial role in several business processes as well as transforma-
tion processes. Integrated Work Management (IWM) and the SAP Compati-
ble Unit, as well as ARM, provide numerous points of integration as well as
ensuring consistency across the organisation. Quite apart from the implemen-
tation process, the data organised and revealed by the ES has driven further
process and organisational changes, long after the initial implementation was
completed. In particular the history of the Asset Register and Asset Register
Management has been one of increasingly detailed asset data driving process
and organisational changes.
The practical implications of this are that, while the process of implementing
an ES is important, consideration must also be given to post-implementation
use. While implementation options are numerous, one in particular is a choice
between the generic "best practice" processes packaged off-the shelf with the
ES, and a "best fit" approach where the ES is customised as necessary to fit ex-
isting processes or revised versions of existing processes, which are unique to
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the organisation. As customisation is inevitably expensive, the result is usually
a compromise.
Regardless of whether the implemented processes are generic or customised,
consideration must be given by the IS manager to the possibility that the new
ES will reveal information about business performance that was previously
unavailable. Mindful interpretation of those performance data is likely to man-
date that further changes and enhancements to the ES may be needed, along
with more processes changes and even changes to the organisation structure.
No ES implementation should be considered as cast in stone and and ES, far
from being a commodity, must be considered as a potential engine of continu-
ous renewal of an organisation’s value generating activities.
The VINER and ESCF frameworks presented in Subsections 9.4.2 and 9.4.3
provide some practical tools for examining how an ES performs in a real life
setting. The ESCF framework presented in Table 9.9 in particular allows the
IT practitioner to asses whether an ES contributes to value in a meaningful,
exploitable and renewable fashion. An ES that fails to figure significantly in
this table is unlikely to be contributing to value and thus is not making an
adequate return on investment.
9.5 Conclusions: Limitations and Avenues for Fu-
ture Research
9.5.1 Limitations of the Study
This section addresses some of the limitations of the study and also comments
on the validity and generalizability of the study. Concerns typically arise with
single case studies that the results in particular are applicable to other cases.
In order to ensure that the research done for this case study is applicable else-
where, the Limitations and the Generalizability of this case study are eluci-
dated here.
This is a single case study and as such is open to criticism as to whether the
case is representative and also whether the case is generalisable. In response,
it is noted that the subject of the case study was selected because it presented
a number of interesting characteristics. First, it presented an opportunity to
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study ES usage in the public sector - an area that has not received sufficient
attention in the literature. Second, the case is a public utility under regulation,
which means that the external environment under which the organisation op-
erates is well understood and documented in considerable detail. Third, the
public utility selected for study is a critical and unique case in that it is con-
strained by its own history. The public utility transitioned from being an en-
ergy generator and distributor run at cost to an asset management organisa-
tion that needed to make a profit. Other public utilities in the same field are
not subject to the same constraints.
The object of the study is thus interesting because it is constrained in a way
that other utilities are not. In effect it is not representative. However, the pur-
pose of the study was not to seek out an average or typical case that might
yield some small argument for generalisability on statistical grounds. Like all
single case studies, this study is not amenable to numeric or statistical gener-
alisability; it can be trivially stated that this study, like most case studies, has
a generalisability of 1. However generalisability need not be statistical in na-
ture: Generalisability from a theoretical standpoint is also permitted. Instead,
the mode of generalisability sought is analytic per Yin (2003), as articulated
in Chapter 4, Subsection 4.3.3, where the ESCF and VINER frameworks resul-
tant from the study may be addressed in other settings. This is addressed in
Subsection 9.5.2
Siggelkow (2007, p.21) notes that a case, to be compelling, must be one that pro-
vides some conceptual insight without necessarily relying on the descriptive
aspects of the case itself. The case therefore motivates, illustrates or inspires
the theory. This study meets these criteria: It provides refinements to DCT via
the VINER framework and offer a framework for examining the interplay be-
tween ES and Dynamic Capabilities in a manner that links ES to performance.
Furthermore the study provides some conceptual insight by explicating some
of the mechanisms that allow ES to contribute to the Value, Exploitability and
Renewability of Dynamic Capabilities.
9.5.2 Recommendations for Future Research
This study presents numerous opportunities for further research. The most ob-
vious is a confirmatory case study on a second utility company. Alternatively,
or additionally, a case study using a private sector firm as the target might be
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attempted. Also, a turbulent rather than relatively stable market setting could
be sought. All of these suggested studies would seek to confirm the applica-
bility of the ESCF and VINER frameworks in a slightly different setting and
would further enhance the generalisability of those frameworks.
However, now that some of the relationships between ES and Dynamic Capa-
bilities are better understood, a different research approach could be adopted.
A field study with multiple cases or even a survey could be attempted. Either
approach should allow the concept of resource rarity to be explored in a setting
where comparisons could be made among different organisations in the same
market environment.
While Dynamic Capabilities Theory (DCT) is the theoretical viewpoint applied
here, other theoretical approaches are possible. The earlier discussion of the ef-
fect of ES on both explicit and tacit processes and organisation structures, after
implementation is fully complete, suggests that Diffusion of Innovations The-
ory (DOI) may be applicable. In particular, the diffusion stages model articu-
lated by McKenney and McFarlan (1982, p.115) should offer a useful perspec-
tive on how those changes after implementation are propagated and adapted
throughout the organisation. A synthesis of DCT and DOI may yield useful
insights on strategies undertaken by organisations and individuals to leverage
maximum advantage from an ES post-implementation.
A DCT / DOI combined approach would in particular address the issue of
how the processes embodied by ES are fixed or changed over time. Bearing in
mind that certain explicit production processes are fixed at the point of imple-
mentation, attention should be turned to those tacit processes that rely on data
furnished by the ES to drive local and organisational transformations. Some
of these may well be be pre-existing process that have been transformed, or
new processes that have emerged post-implementation. The effect of struc-
tured and consolidated ES data on relevant decision making should also be
considered here.
The Resource-Based View (RBV) and DCT, notwithstanding criticisms of lack
of empirical support, lend themselves to process-level analysis of those arte-
facts, structures and routines within organisations that contribute to competi-
tive advantage, sustained or otherwise. It is recommended that in future ap-
plications of DCT to empirical settings, attention is paid to the applied frame-
work used to ensure that it is amenable to practical use. In this study, it was
necessary to set aside the concept of rarity to permit a single critical case to be
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utilised. The limitations of VINER, a variant of Barney’s earlier VRIO model,
have already been noted; other variations on VRIO may be suitable for investi-
gation in different research settings or where different research approaches are
used.
Finally, while Enterprise Systems both as a concept and as a technology may
be superseded over time, consideration could be given to investigating how
a competitive return is to be achieved on future investment in large software
platforms with the distinctive characteristic of integrating different organisa-
tional processes and functions. This includes consideration being given to the
reconfiguration, learning, integration and transformation processes that make
those organisational transformations.
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